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- the problem of accurately 
controlling low volume flows in 
processing with a controlled volume 
pump. Controlled volume pumps 
discharge a precise volume of proc- 
ess liquid . . . accurate to within 
+1%. And capacity can be varied 
continuously by automatic or 
manual means. Here are just a few 
examples of the many control ap- 
plications developed by Milton 
Roy specialists for processing: 


When the variable is flow 


An electronic pressure gage meas- 
ures flow through a venturi tube 
installed in the main line. The re- 
sulting signal is fed through a null- 
balance circuit to a characterized 
square root potentiometer which 
regulates stroke length of a Milton 
Roy controlled volume pump. 
Phosphate feed accuracy is well 
within +3% at all flow rates, and 
the system is so sensitive that feed 
rate changes as the flow rate 
changes with increasing or decreas- 
ing pressure on the main line reser- 
voir pumps. There is no appreciable 


lag. 


When the variable is 
temperature 

In exothermic reactions where 
temperature varies with catalyst 
concentration Milton Roy pumps 
control catalyst feed in response to 
reactor temperature. A pneumatic 
temperature controller transmits 
a 3 to 15 psi control air signal to 
vary the stroke length of the con- 
trolled volume pump, accurately 
adjusting catalyst feed to process 
requirements. 


When the variable is density 

Final density of a casein solution 
sprayed on tobacco is controlled 
within narrow limits by an auto- 
matically controlled Milton Roy 
pump. A density sensing primary 
measures casein concentration in 


how controlled volume pumps 
improve process control 


In this waste treatment process, Milton Roy pumps automatically meter treatment chemicals 


in response to changes in pH. 


the main stream and transmits a 
signal proportional to concentra- 
tion to an electronic controller. 
With any deviation from the con- 
trol point, the controller automati- 
cally varies pump stroking speed 
through a Thymotrol, thereby 
varying the flow of diluent. 


When the variable is pH 


In the alkaline-chlorination of 
cyanide wastes and the reduction 
of toxic chromium wastes, Milton 
toy controlled volume pumps feed 
caustic solution to raise and main- 
tain pH. The pumps are stroked by 
variable speed motors regulated by 
Thymotrol control units in response 
to electronic signals from industrial 
pH measuring systems. 


Choosing the right pump for 
control 

Accuracy must be designed into 
the liquid end. For example, ball 
checks must seat tightly at the 
exact instant the plunger changes 
direction, for 100°; volumetric effi- 
ciency. To achieve the desired re- 
sult, Milton Roy controls such 
interrelated factors as the height 
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of ball rise, relationship of seat to 
ball diameter, ball guide design, 
specific gravity of the ball, and 
acceleration of the process liquid 
as the plunger approaches its limits. 
Selecting the right combination for 
a purticular pumping job and 
choosing the best control mechanism 
for the process are jobs for spe- 
cialists. 


If accurate chemical feed to the 
process mainstream is one of your 
problems, look to Milton Roy’s 25 
years of experience for your most 
economical solution. Keep up-to- 
date on new control applications 
with a free subscription to “Engi- 
neering Briefs’’. Milton Roy Com- 
pany, 1300 East Mermaid Lane, 
Phila. 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 


Controlled Volume Pumps « Quantichem Analyzers 
Chemical Feed Systems « pH Instruments 





new F&P magnetic flowmeter 200 times more sensitive 


Low-conductivity liquids meet 
their master in F&P’s new mag- 
netic flowmetering system. In 
one big technological jump, this 
new magnetic meter leaves all 
others behind . . . metering liq- 
quids and slurries with conduc- 
tivities as low as 0.1 micromho 
per cm. Comp'etely free of all 
obstructions, this versatile in- 
strument provies accuracies 
better than +1°7 of flow—in- 
dependent of viscosity, density, 
turbulence, or changes in liquid 
conductivity. 

Get all the facts on the world’s 
most versatile flowmeter—the 
F&P Magnetic Flowmeter. Con- 
tact the FP field engineer near- 
est you, or write for Catalog 
10D1416-1. Fischer & Porter 
Company, 550 County Line Rd., 
Hatboro, Pa. In Canada, Fischer 
& Porter (Canada) Ltd., 2700 
Jane St., Downsview, Ontario. 
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Inner secrets of 


inner valves 


FACTS EVERY CONTROL VALVE USER SHOULD KNOW 


This is a rare photograph . . . presented in a com- 
pletely unretouched form, It shows the inner valve 
of leading makes of diaphragm control valves. The 
inner valve determines the control result. 

The most amazing fact is the size... all are 
listed as two inch valves, All are high lift. But 
compare them. 

Note the Krerey & MUELLER inner valve at the 
far left. It equals the others on every point of con- 


sideration ; exceeds on many. Look at the diameter 
across the skirt . . . that’s one reason for the re- 
markable C, of K&M valves. Look at skirt length; 
the solid, not fabricated, design. Measure 
the rugged guide posts and the large column. 
Examine the machining and the super-finishing. 

It’s no wonder .. . K&M is the valve that likes 
to be compared. It’s a better valve and a better value 
by every measure of comparison. 


FOR THE COMPLETE FACTS 
write for the K&M Valve Engineer- 
ing Data Catalog, Bulletin CV53. 


KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 


64 Genung Street, Middletown, New York 
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INSTRUMENTATION IN THREE DIMENSIONS—Fdirorial, Charles W. Cove) 
ECONOMIC COMPARISON OF ALTERNATE INSTRUMENT SYSTEMS 


Here explained is du Pont’s method for accurately answering your most vital question: “Which 
type of instrumentation gives best return per invested dollar.” Wm. A. Crawford 


HIGH-SPEED CHROMATOGRAPHY IN CLOSED-LOOP FRACTIONATOR CONTROL 76 
Chromatographic control upped amount of salable product, saved power, steam and coolant, 
and smoothed column operation. M. M. Fourroux, F. W. Karasek, R. D. Wightman 


COLLEGE INSTRUMENTATION SUMMER COURSES 


ith Annual ISAJ roundup: 1960 summertime instrument-subject seminars, symposia and courses. 


“HIGH-POWER” INSTRUMENTATION 


Instruments to gather 12 million measurements yearly on GE’s 750,000 v test transmission line 


INSTALLING AND HOUSING INSTRUMENTS FOR EASY MAINTENANCE ... 
Actual, photo-documented case history tells how to select, install, and house your instruments, and 
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ISA SHOW PROGRAM 
ISA Summer Instrument-Automation Conference-Exhibit, San Francisco. . 
ISA 3rd National Power Instrumentation Symposium 
Exhibit Floor Plan and Exhibitor Listing 
Exhibited Products Buyers Guide 


Maintenance Log .. Classified Advertising 
Instrument Education Experiment 100 Advertising Index .. 

Reader Service Bureau Card _. 139 Conference Calendar . 

New Products ....... tg ee 142 

Book Review ......... : 152 SOCIETY NEWS .... 

New Books 154 Standards Task Force Formed 
Personalities — Strictly Sectional 

New Literature 160 lron & Steel Instrumentation 
Professional Listing 170 New Members .... 


ISA JOURNAL, Official Publication of INSTRUMENT SOCIETY OF AMERICA. Business, 
Executive and Advertising offices, 313 Sixth Ave., Pittsburgh 22, Pa., Phone: ATlantic 
1-3171. Copyright 1960 by Instrument Society of America. Published monthly on 10th of 
issue. Second-class postage paid at Pittsburgh, Pa., and at additiona! mailing office. SUB- 
SCRIPTION RATES: To members annually §2. "50 nondeductible from dues; to nonmembers 
U. S., U. 8S. possessions, Canada and Latin American countries. Single Copy '50c; 1 year $4.00; 
2 years $7.00; 3 years $9.00; 5 years $12.50. GROUP RATES: 3 one-year subscriptions, 
$3.00 each; 5 one aon subscriptions, $2.50 each. OTHER COUNTRIES: 1 year $6.00; 2 years 
a? 00; 3 years $14.00; 5 years $20.00. Payments from outside U. S. must be by check on 

S. Bank or International Money Order. Statements and opinions expressed in articles 
. individual expressions of author(s) and not of INSTRUMENT SOCIETY OF AMERICA. 


May 1960, Vol. 





N OW! a new concept in 


graphic recorder design 





sets a new standard of 


MODEL JY-100 


Engineered specifically for modern laboratories 
with all the features you've wanted... now only $320. 


SOME OUTSTANDING FEATURES 


“ull balance servo type. 


Response time 4 second full-scale 
in standard model. 


Sensitivity 144% of span with zero 
adjustment anywhere on chart. 


14% accuracy. 


Available with step attenuator to 
max. 100 v. 


10 mv full scale sensitivity. 
Floating input 


Max. signal source resistance of 
100K on 10 mv position. 

Multiple chart speeds from 1 in/hr 
to 16 in/min. 

5 inch chart. 

Designed to serve a wide variety of 
recording needs, for addition of 
special accessory and optional 
equipment, and for adaption to spe- 
cial applications. 

Compact cabinet and rack mount 
models. 


WRITE FOR COMPLETE SPECIFICATIONS 


G2SCO0 


DESIGNERS AND MANUFACTURERS OF PRECISION INSTRUMENTS 
638 WEST 17TH STREET, COSTA MESA, CALIFORNIA 
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DEKORON ARMORED INSTRUMENT HARNESS 


TUBE MATERIALS + TUBE CONSTRUCTIONS = 


Yes, four different core tubing materials (copper, 
aluminum, polyethylene, nylon) combined with four 
distinct types of armoring give you sixteen different 
types of Dekoron Armored Instrument Harness from 
which to choose. 

Designed specifically for instrument harness ap- 
plication, special Moore-Loc armor construction has 
almost twice the pull-apart resistance of ordinary 


- DIFFERENT TYPES 


armoring ...has cord packing for extra resistance 
to moisture and fume penetration. 

There’s at least one best type of Dekoron for your 
installation. We help you select it; we’re unbiased 
because we make all types. Now go Dekoron 100% 
for all your tubing needs. Think of Dekoron first . . . 
to last. That’s Dekoron  -America’s Premier Line of 
Armored Instrument Harness. A-314A 


CONSTRUCTIONS 


j ewe For Impact and Corrosion Resistance. 
yO Core tubes with vinyl sheath covered with 
Moore-Loc modified-square-lock construc- 
tion armor with cord packing. 


For Impact and Maximum Corrosion 
Resistance. Same construction as Type 


VA (above) but with outer vinyl sheath. 24- 
gauge galvanized steel armor gives maximum 
pull-apart and impact resistance. 


For Impact Resistance in Dry 
Locations. Core tubes are wrapped in 
vinyl-impregnated insulating tape. Tape 
insulates and cushions core tubes inside 
metal armor. 


DO 


For Corrosion and Impact Resistance. 
Same construction as Type A (above) but 
with outer vinyl sheath. All four construc- 
tions available with metal or plastic core 
tubes. 


products QUALITY © RESEARCH « SERVICE 


SAMUEL MOORE & COMPANY 


MANTUA, OHIO 


DEKORON PRODUCTS DIVISIon ° 
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Pioneer V 
Paddlewheel Planetoid 


Is Vaulting 
Through Unexplored Space 
Toward The 
Orbital Path of Venus 


At this moment Pioneer V, one of the most advanced space 
probe vehicles ever launched, is on a course toward the path 
of Venus— 26 million miles from earth. Blasted aloft March 11 
by aThor Able-4 rocket booster, this miniature space laboratory 
will reach its destination in about 130 days. 

The project, carried out by Space Technology Laboratories 
for the National Aeronautics and Space Administration under 
the direction of the Air Force Ballistic Missile Division, may 
confirm or disprove long-standing theories of the fundamen- 
tal nature of the solar system and space itself. 

Energy from the sun—captured by almost 5,000 cells 
mounted in the four paddies —is used to supply all of the elec- 
trical power to operate the sophisticated array of instrumenta- 
tion packed into the 94-pound spacecraft which measures only 
26” in diameter. 


a 
! pt 
LO 


By combining a phenomenal digital electronic brain (telebit) 
with a powerful radio transmitter inside the satellite, STL scien- 
tists and engineers expect to receive communications from 
Pioneer V at their command over interplanetary distances up 
to 50 million miles. 

STL's technical staff brings to this space research the same 
talents which have provided over-all systems engineering and 
technical direction since 1954 to the Air Force missile pro- 
grams including Atlas, Thor, Titan, Minuteman, and related 
space programs. 


Important positions in connection with these activities are now availa- 
ble for scientists and engineers with outstanding capabil ties. Inquiries 


and resumes are invited. 


SPACE TECHNOLOGY LABORATORIES, INC. 62 


Los Angeles e Santa Maria e Edwards Rocket Base e Cheyenne 
Cape Canaveral e Manchester, England e Singapore e Hawaii 
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SCANNING \ WHAT’S NEW 


EXPANSION OF COMMERCE DEPARTMENT SCIENCE PRO- 


GRAMS-Secretary of Commerce Frederick H. Mueller has released a re- 
port of the NAS Special Advisory Committee which recommends expansion 
of the Commerce Department’s science and technology programs. The Com- 
mittee recommended the establishment of an Office of Assistant Secretary 
for Science and Technology to be filled by an official “with professional 
and management experience in science and technology,” and specific ex- 
pansions of agency programs in science and technology. Other suggestions: 
increase in size of professional staffs to implement enlarged programs in sci- 
ence and technology, a larger fraction of professional staffs in the higher 
compensation grades, creation of special advisory committees. 


THE PLANE WITH A BRAIN-The world’s “brainiest” airplane, a 
U. S. Air Force F-106 Delta Dart all-weather interceptor, recently flew itself 
non-stop across the continent, from Palmdale, California to Jacksonville, 
Florida. The 2500-mile flight required less than five minutes of the human 
pilot’s time. Minutes after take-off at Palmdale, Major Frank Forsyth took 
his hands from the controls and settled back to enjoy the ride, as an elec- 
tronic signal from the ground switched in the aircraft’s MA-1 navigation and 
fire control system, built by Hughes Aircraft Company. For the next 3 hours 
and 17 minutes, Forsyth did nothing but occasionally “change channels” 
from one TACAN station area to another, while the MA-1 system’s “Digi- 
tair” airborne digital computer executed a pre-programed flight profile. 


PHILLIPS PEOPLE ARE NICE PEOPLE-— The Phillips Petroleum 
Company has been selected to receive the first annual Industrial Profes- 
sional Development Award of the National Society of Professional Engi- 
neers. Phillips was selected because of its “outstanding advancement and 
improvement in the development and application of forward-looking engi- 
neering employment practices.” The turnover rate at Phillips, which cur- 
rently employs 2,060 graduate engineers, was 5.2% in 1959. 


THE VANISHING EE- “Electrical engineering, as such, is about to dis- 
appear,” claims Prof. John G. Truxal, dean of engineering at Brooklyn Poly- 
technic Institute. “It will probably split into two areas, electrophysics and 
electromechanics,” he predicts. Prof. Truxal sees present advances in instru- 
mentation and automation as responsible for breakdown of the classical boun- 
daries in engineering, resulting in tremendous changes in college curricula. 


SPECTROPHOTOMETER RANGE INCREASED-Two Kodak sci- 
entists have devised a new method for increasing the range of a spectropho- 
tometer, making it useful in the ultraviolet and infrared regions. The new 
method calls for small wedges of the same type of glass as the original prisms 
used in the spectrophotometer to break light into its component colors. The 
wedges, with an angle of 2-1/2 degrees, extend the range into the infra- 
red if mounted so as to increase the original 60-degree prism angle. If re- 
versed, they allow the spectrophotometer to be used in the ultraviolet. The 
method is inexpensive and permits extension down to 360 millimicrons in 
the ultraviolet. (Please Turn to Page 11) 
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0.1% conversion accuracy 


Permits cartesian plotting of digital data 


an analog output plus control ana. 
signals from almost any digital input! | ° t2r:ormanit keyboard inputs 


High-speed transistorized control cir- 


ALL-NEW MOSELEY at 


Accepts 4 digits and sign per axis; front 


MODEL 42 panel display of matrix contents 





DIGITAL TRANSLATOR 


RAAARARRVVVASS 


Moseley Model 42 Digital Translator allows automatic op- TAPE 
eration of Autograf or similar X-Y Recorders from digital 18M 
data supplied by any conventional source. Accuracy of ee 
digital-to-analog conversion is 0.1% and the accuracy of TAPE — 
Moseley AUTOGRAF recorders, 0.15%, is maintained. 

Model 42 is compatible with IBM Summary Punches and KEYBOARD 
Card Readers including Models 514, 519, 523, 524, 526, etc. 
It may also be driven, without modification to either the 
Translator or driving equipment, by mechanical punched 
tape readers such as Friden, Soroban solenoid and Tele- SEE YOUR MOSELEY REPRESENTATIVE OR 
type motorized readers. WRITE DIRECT FOR DETAILS 


Model 42 is supplied with a 10-key serial keyboard for 
manual input. Accessories include magnetic tape adapter, 
Flexowriter converter, remote decimal contents read-out 
panel and optical magnetic tape converter. Model 42, in- 
cluding keyboard, $3,450.00. 


Data subject to change without notice. Prices f.o.b. factory. 

















Pioneer and leader in X-Y and Strip-Chart Recorders 





F.L. MOSELEY CO. 

Dept. E-3, 409 N. Fair Oaks Ave., Pasadena, California 
MUrray 1-0208 TWX PASA CAL 7687 

Field representatives in all principal areas 
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SCANNING \ WHAT’S NEW (Continued from page 9) 


SAMA CONVENES—Some 450 instrument manufacturers recently con- 
vened at Boca Raton, Florida, for the 42nd Annual meeting of the Scien- 
tific Apparatus Makers Association. Among events at the meeting—William 
Faeth, President of the Bristol Company, was elected chairman of the Re- 
corder and Controller Section; Aloe Scientific, Division of A. S. Aloe Co., St. 
Louis, Missouri, and Minneapolis-Honeywell Regulator Company, Brown In- 
struments Division, Philadelphia, were presented certificates of membership 
in the SAMA Century Club; Edward J. Albert, chairman of the board of 
directors, Thwing-Albert Instrument Company, was presented the SAMA 
Award. Albert was cited as the man whose accomplishments in the scientific 
instrument industry place him among the nations leaders for his outstand- 
ing contributions in the best interests of his country, the industry, and his 
home community. 


COMPUTER INCREASES ETHYLENE PRODUCTION 10% - 


On line control of a natural gas cracking furnace using a Recomp general 
purpose digital computer has resulted in more than 10% increase in pro- 
duction throughout at the Sweeny, Texas, ethylene plant of Phillips Chem- 
ical Company. Success of the recently completed experiment which includ- 
ed closed loop computer control was announced recently by Autonetics, 
which installed and coded the Recomp, and the Phillips Petroleum Com- 


pany. 


IT’S A FACT—RUSSIAN IS SIMPLE- Experiments in automatic 
translation of Russian at Harvard have shown that the structure of the lan- 
guage—its grammar or syntax—is much simpler than thought previously. 
The whole business of automatic machine translation of Russian has been 
brought one step closer with the development of predictive analysis, based 
on fundamental work by Mrs. Ida Rhodes of the National Bureau of Stand- 
ards. Predictive analysis is a series of educated guesses in which each word 
in a sentence predicts the most likely grammatical form of the following 
words. 


PICTURE PERFECT-A closed circuit TV system that can transmit, with- 
out any loss of detail, standard typewritten pages that have been reduced in 
size 100 times, has been developed by CBS Electronics under a USAF con- 
tract. Heart of the data transmission system is a pair of ultrahigh-resolution 
cathode ray tubes. The flying spot scanner pickup and readout are similar 
in principle and construction; the flying spot scanner tube uses a 2-mil di- 
ameter spot and P-16 phosphor screen, the readout tube uses a 1.2-mil diame- 
ter spot and P-12 phosphor screen. Each can produce 9 million discrete ele- 
ments on a 3” x 3” area of its 5-inch diameter screen; scan time per frame is 
one second. 


WHY THEY “QUIT SCHOOL”—wWhy do engineering teachers leave 
the campus for industry? The answer lies mainly in the $2000 more per year 
that industry pays for their services. A. R. Helwarth, assistant dean of the 
University of Michigan College of Engineering surveyed 235 former teach- 
ers from 77 colleges—116 of them said the deciding factor in their switch 
to industry was income and fringe benefits. As teachers, their annual sal- 
aries averaged $5,800; summer jobs and consulting pushed the figure to 
$7,650—but in their first year in industry, these former teachers averaged 
$9,800. 
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NO y ... anew, powerful electronic system 


to automatically monitor and 


control your industrial processes 


“RCA 110 


INDUSTRIAL COMPUTER SYSTEM 


Designed by RCA for modern industrial 
control of all major industries, the RCA 
110 provides unprecedented capabilities 
for off-line and on-line data accumula- 
tion, and for real time automatic control 
of industrial systems. For applications as 
diversified as economic distribution and 
generation of electrical power for public 
utilities, systematic production control in 
the metal working industry, on-line con- 
trol of entire petrochemical plants, the 
RCA 110 is universally adept. 


The RCA 110 Industrial Computer Sys- 
tem offers efficient and highly advanced 
concepts of automated process control for 
maximum payout in modern industrial 
applications. The RCA 110 is also avail- 
able with instrumentation by the Foxboro 
Company. For detailed information, con- 
tact your local Foxboro representative or 
write to: Industrial Computer Systems, 
Electronic Data Processing Division, 
Radio Corporation of America, Camden 
2, New Jersey. 


The Most Trusted Name 
in Electronics 


RADIO CORPORATION OF AMERICA 


| ll 


Nationwide RCA service organization gives unexcelled 
customer assistance to 110 Industrial Computer users. 


ISA Journal 





NEW 


RCA HO, 


INDUSTRIAL COMPUTER SYSTEM 


RCA, with the experience gained as a 
major supplier of electronic data process- 
ing systems for business, originates a 
truly modern computer system for indus- 
try. Here are the features that bring you 
unlimited potential for process con- 
trol progress. 


NOW- virtually unlimited num- 
ber of analog or on-off inputs plus a 
wide variety of conventional input/ 
output equipment can be integrated 
with the computer for complete sys- 
tem flexibility 


N O Ww - automatic program inter- 
rupt by which control points can “‘on 
demand” take over the computer for 
instantaneous handling of critical 
tolerances or safety factors 


N O Ww computer logic accepts 
decimal or binary information; power- 
ful instruction code provides complete 
flexibility including automatic priority 
handling of control functions 


N O Ww high speed computation, 
with fast random access core memory 
in combination with 3600 rpm mem- 
ory drums, results in highly effective 
overall system speed 


N ( ) W —expansibility, in natural 
stages of process-control development, 
economically implemented by ‘“‘build- 
ing block” concept 


N O W — all transistor, printed cir- 
cuit construction assures highest reli- 
ability. Diagnostic routines for self- 
checking, during operation 


NO W —easy maintenance with 
plug-in components and slide-out 
sub-assembly drawers. Serviceable 
during operation. Rugged, heavy- 
duty construction; cabinet may be 
pressurized. Does not require exter- 
nal air conditioning. 


The Most Trusted Name 
in Electronics 


RADIO CORPORATION OF AMERICA 
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Business Expands 


Investments in ‘60 


Businessmen expect to in- 
crease plant and equipment in- 
vestment to $37 billion in 1960, 
or 14% over 1959, and they report 
that their investment outlays 
will rise throughout 1960. All 
major industry groups are plan- 
ning higher outlays this year 
than last, with manufacturers 
reporting a rise of $3 billion 
(25°) and other businesses an 
additional $1% billion (7%). 
These optimistic figures are the 
latest reported by U.S. Depart- 
ment of Commerce, Office of 
Business Economics. They are 
above the projections made in 
late 1959 for plant and equip- 
ment investment, indicating 
planned increases by manage- 
ment since February Ist. 


If capital expenditures are 
carried out according to these 
plans, investment in current dol- 
lars this year will be about as 
high as it was in 1957, the pre- 
vious peak, and some $6% bil- 
lion above the recession year of 
1958. 


Business will increase its in- 
vestments from $33% billion 
(annual rate) in the final quart- 
er of 1959 to around $35 billion 
in the current quarter, moving 
ahead again in the second quart- 
er to $37 billion. 


The integrated petroleum pro- 
ducers expect to increase their 
capital outlays by 18 percent, 
following 2 years of lowered in- 
vestment. If realized, the plans 
would bring expenditures by this 
group half way back to the peak 
of 1957. The advance is wide- 
spread, by company. 


The large overall increase is 
for refining, marketing and 
transportation, with refining 
showing the largest advance. 
The rise in refinery expenditures 
is unexpected since refinery op- 
erations rose only slightly last 
year over 1958, which saw the 
lowest rate of refinery capacity 
utilization in the postwar period. 


Chemical producers are plan- 
ning a sharp step-up in capitai 
outlays in 1960 and the second 
half is expected to be at a re- 
cord rate. The rubber industry 
was already at a peak in the 
second half of 1959 and antici- 
pates a further rise in the com- 
ing year. 


Price Reductions 


Reductions of 4 to 6% have 
been made on Bendix “Pygmy” 
electrical connectors for aircraft, 
missile and industrial applica- 
tions. 


Major price cuts—up to 459— 
have been put into effect on U. S. 
Semiconductor Products line of 
silicon reference elements, zener 
diodes, tantalum capacitors and 
other semiconductor devices. 


Up to 40% price cuts have been 
made on Motorola silicon zener 
diodes. 


An across-the-board price re- 
duction of i0 to 30% for newly 
developed 160-mu moly-permal- 
loy powder cores has been an- 
nounced by Magnetics, Inc. 


Selective Investors 


In the past ten years, the pub- 
lic has literally fought to pur- 
chase any security with “elec- 
tronics” in its name, but the 
coming decade will see a consid- 
erably more selective attitude 
on the part of investors, claims 
R. T. Silberman, Executive Vice- 
President of Electronics Capital 
Corporation. 


“The changing requirements 
for long-term capital financing of 
electronics companies are creat- 
ing an entirely new relationship 
between the investment com- 
munity and the industry,” Sil- 
berman says. 


“Competition within the mili- 
tary establishment for electron- 
ics products and R&D contracts 
places a heavier burden on small 
electronics companies, both in 
terms of capital for handling of 
contract commitments and the 
increased costs associated with 

(Please Turn to Page 16) 
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Record 2 to 24 points on the same 
UNIVERSAL 


A 


RECORDER 


CHANGING RANGE IS EASY 
—Loosen screws and slide out 
the range resistor card. Replace 
with a different card, tighten 
screws and the job is done 
quickly and easily. 


RNTTITERTIVOTOTOTOT TOTO OT FD ne 
| 20 


30 


ISA Journal 


New modular design... 
and greater value than ever 


CHANGING NUMBER OF 
POINTS IS EASY —First, remove 
thumb-tight nut; slip off print 
wheel and indicator dial. Slip on 
new wheel and dial and replace 
nut. Second, replace one plug-in 
unit on extreme right of terminal 
board, and the instrument is 
ready to record any desired 
number of points. 


CHANGING COMPENSATION 
IS EASY—Input terminal board 
comes out by removing one plug 
(extreme left) and four screws. 
Slide in the new board, replace 
the screws and plug and the com- 
pensation is changed. Reference 
junction is built into terminal board 
on reverse side. 
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Now, you can record 2,3,4,6,8,10,12,16,20 
or 24 points on one instrument—the new 
Universal ElectroniK Recorder. And you 
can change the number of points to be 
recorded in a matter of seconds. It’s as 
easy as this: remove a thumb-tight nut 
and slip off the old print wheel and indi- 
cator dial. Slip on a new wheel and dial 
and replace the nut. Plug in the number 
of points wanted, and the job is done. 








New modular design makes all ElectroniK 
instruments easier to use and maintain 
and a greater value than ever. This new 
design has also resulted in substantial 
manufacturing economies and appropriate 
price reductions. Get complete details 
from your nearby Honeywell field engi- 
neer. Call him today . . . he’s as near as 


your phone. 


CONSTANT VOLT- 
AGE UNIT (Zener 
diode) eliminates bat- 
teries, standard cells, 
and standardizing 
mechanisms. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
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thermocouple 
problems 


limited space 
temperature 
pressure 


SERVRITE ° 


Premium Sheathed Thermocouples 


(.020" to .500” O.D.) 


Problems of space limitation, 
temperature, or pressure are solved 
with SERV-RITE premium sheathed 
thermocouple wire. For maximum 
sensitivity, accuracy and quick re- 
sponse, SERV-RITE will furnish the 
best service for your dollar. 

Featuring hard-pack insulation 
with heavy wall construction, 
Serv-RITtE is fully flexible and can 
be bent to suit requirements. In 
addition to a choice of junction 
tips, fittings and connectors, 
SERV-RITE premium sheathed wire 
is available in a wide range of 
sheath materials, bright annealed. 
Standard and special thermocou- 
ples are made to suit any need. 

All wires used in SERV-RITE 
premium sheathed thermocouple 
wire are selected and matched to 
conform to ‘Special’ limits of 
error as set forth by I.S.A. Recom- 
mended Practice, R.P. 1.3. This 
wire meets the strictest over-all 
specifications. 


Ask for 
BULLETIN 1200-4 


for complete details, 
ordering data, and 
prices on SERV-RITE 
premium sheathed 
thermocouple wires 
and accessories. 


W 
CLAUD S. GORDON CO. 


Manufacturers ¢ Engineers ¢ Distributors 


623 West 30th St., Chicago 16, IIlimeis 
2011 Hamilton Ave., Cleveland 14, Ohio 
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the highly competitive bidding. 
The ratio of short-term debt to 
capital and surplus within the 
electronics industry is approach- 
ing an unsound level. The need 
for properly oriented long-term 
capital in small and medium size 
electronics companies is continu- 
ously increasing. The advent of 
the Small Business Investment 
Act and the specialized banking 
institutions which have been 
established under the act offer 
bright hope for the entire elec- 
tronics industry,” Silberman 
states. 


Contracts 


Pacific Automation Products 
has received contracts totaling 
$545,000 for missile electronic 
cabling and installation and for 
special studies and experiments 
to determine the feasibility of us- 
ing electromagnetic wave propa- 
gation, having components deep 
within the earth, as the main 
media for transmission of in- 
formation. 


Two Navy contracts totaling 
$445,115 for the delivery of 15 
Mark series atmosphere analyz- 
ers to the U.S. submarine fleet 
have been awarded to Beckman 
Instruments. 


Southwestern Industrial Elec- 
tronics has joined the Saturn 
team with contracts of $488,780 
to build components for Saturn, 
as well as the Titan and Polaris 
missiles. SIE has also contracted 
to design and build a “prototype” 
power amplifier for a new type 
of rate-of-climb meter for mis- 
siles and aircraft, the Instantane- 
ous Vertical Velocity Indicator 
System, under sub-contract to 
the Summers Gyroscope Co. 


Servomechanisms has received 
an order from Emerson Electric 
for production of Air Data Com- 
puters for use in fire control sys- 
tems in the Boeing B-52H. 

Giannini’s development of 
“Photopot,” a revolutionary 
semi-conductor device which 
uses photoconductive properties 
of semiconducting materials, has 
resulted in an Army contract for 
fabrication of the devices for 
eventual use in the guidance of 
an advanced space vehicle. 


Boonshaft and Fuchs, Inc., has 
been awarded a two-part con- 
tract to design and manufacture 
equipment for producing 
“waves” in the large test pool at 
David Taylor Model Basin. 


Radiation, Inc., won a $2.3 mil- 
lion contract to fabricate, test 
and deliver airborne PCM telem- 
etry systems for the Titan ICBM. 


Lear, Inc., has received $2,250,- 
000 in additional funding on the 
Army’s Nike-Zeus anti-missile 
missile from Bell Telephone 
Labs for continued work on gy- 
roscopic control instruments. 


Sales and Earnings 


Government sales for defense 
accounted for approximately 
15% of Robertshaw-Fulton’s net 
sales of $79,494,038 for 1959. This 
compares with sales of $68,771,- 
939 in 1958. 


Sanborn Company set a new 
high in net sales in 1959—$15- 
104,152—a 17° increase over the 
previous year’s $12.902,146. Earn- 
ings per share increased 24%, 
from $1.19 in 1958 to $1.48 in 
1959. 


Both sales and profits in 1959 
were the highest in The Raythe- 
on Company’s history. Profits to- 
taled $13,481,000, or $3.89 per 
share on common stock; sales in 
1959 were $494,278,000 compared 
with 1958 sales of $373,156,000. 


Texas Instruments sales for 
1959 showed a 110% increase ov- 
er 1958—-from $91,953,845 in ’58 
to $193,212,809. 1959 net income 
was $14.142,788, a 136% increase 
over 1958 net income of $6,000,- 
928. 


Perkin-Elmer net income for 
the six months ended January 31, 
1960 was $342,919, compared with 
$326,757 for the corresponding 
period last year. 


For the tenth consecutive year, 
world-wide revenue of the Bur- 
roughs Corporation set a new 
record, increasing to $359,778,068, 
a 22% rise over the $294,085,078 
realized in 1958. 





SPECIFY BARTON INSTRUMENTS 


For field proven quality 


in the 
measurement 


MODEL 199 ' 
Differential Pressure Unit ‘ D 
BULLETIN 199-1 : 


FLOW 
LIQUID LEVEL 
DIFFERENTIAL PRESSURE 





MODEL 200: MODEL 202 : MODEL 208_: MODEL 211 
fferential Pressure Indicator Differential Flow Recorder : Dual Flow Recorder ; Indicating Diff. Press. Switch 
BULLETIN 200-1 : BUI 202-1 BULLETIN 208-1 


» @ 


MODEL 214 


MODEL 233: MODEL 234 


Indicating Pneumatic Transmitter Indicating Diff. Press. Switch : Indicating Diff. Press. Switch 


BULLE 


MODEL 252 


Integrating Flow Recorder ; Differential Pressure Unit Indicating Pneumatic Transmitter Differential Pressure Indicator 


BULLETIN 252 


6 2 B, S) 


Explosion Proof 


. BULLETIN 234-2 
BULLETIN 233 


MODEL 224 MODEL 225 MODEL 226 MODEL 227 


Differential Pressure Indicator 
BULLETIN 224.2 : BULLETIN 225-1 : BULLETIN 226.2 : BULLETIN 227-1 


MODEL 231 MODEL 232 MODEL 240 MODELS 246 & 247 MODEL 248 
Differential Pressure Recorder Indicating Diff. Press. Switch Diff. Press. Pneumatic Controller Portable Flow tors 


BULLETIN 231-1 


FOR NEW CATALOG OR 
PRODUCT BULLETINS, 
PLEASE WRITE, DEPT. M. 


dicators : Indicating Diff. Press. Switch 


BULLETIN 232.1 ' BULLETIN 240.1 BULLETIN 248-1 


Representation in Principal Cities Throughout the Free World 


ES ARTO W_ Instrument corPoRATION 


580 MONTEREY PASS ROAD © MONTEREY PARK, CALIFORNIA 
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WHAT HAS THIS 
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VISCOSITY? 
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and you can make them better with a 


Bendix* Viscomparator 


Accurate blending of petroleum products to a specification viscosity can 
be controlled continuously and automatically. The viscosity of the process 
fluid is compared with that of a reference sample at operating temperatures. 
Wide-range temperature compensation is inherent in the Bendix Viscom- 
parator’s design. Its sensing element withstands up to 650° F. (343° C.) and 
1,000 psi. 

For complete information about this surest, most modern method of 
controlling viscosity, write Dept. K-65. 


*REG. U. S. PAT. OFF. 


Cincinnati Division 
3130 Wasson Road ~- Cincinnati, Ohio 


Export Sales and Service: Bendix International Division, 205 East 42nd Street, New York 17, New York 
Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ontario 
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COMPANIES 


ON THE MOVE 





Mergers 


Control Data Corp., and Con- 
trol Corp. are considering a mer- 
ger whereby Control Corp. will 
become an independent subsi- 
diary. 

Electro-Mech Corp., Norwood, 
N. J., has been purchased by 
American Chain and Cable Co. 


Con Diesel Electric Corp. an- 
nounced that it has acquired 
control of Ultradyne, Inc., Al- 
buquerque, N. M. 


Robertshaw - Fulton has pur- 
chased the Microsen instrument 
business of Manning, Maxwell & 
Moore. R-F has also acquired 
the Acragage Instrument busi- 
ness of International Register 
Company. 


Pacific Industries, San Fran- 
cisco, has acquired the Midland 
Manufacturing Co. and Wright 
Electronics Co., both of Kansas 
City, Missouri. 


Expansion 


The Systems Division of Beck- 
man Instruments has formed a 
new Research Group to study ad- 
vanced information - handling 
techniques. 


Epsco, Inc., has formed an Ad- 
vanced Concepts and Engineer- 
ing-Research and Development 
Group in the fields of measure- 
ment, data handling, communi- 
cations and control. 


Formation of a new company, 
Pressure Elements, Inc., has 
been announced by Colvin Labs. 
Pressure Elements will engage 
in the design, manufacture and 
marketing of pressure dia- 
phragms and capsules. 


Astromics, a newly formed di- 
vision of Mitchell Camera Corp., 
will specialize in the design and 
manufacture of sub-systems, in- 
struments and components for 
missiles, aircraft and general 
industry. 


New Firms 


Metachem Resins Corporation, 
530 Wellington Ave., Cranston 
10, R. I., has been organized to 
serve industry with special 
chemical formulations in the 
epoxy, polyester and allied res- 
ins fields. 














as aes 


Only FLO-BALL valves 
are bearing-fixed 

for maintenance-free 
long life! 


... with all the features 
you must have: 


¢ Top loading 
« Replaceable seats 
¢ One-piece ball and stem ’ 
- 90° on-off 3 "ey Series 711, 150 Ib. 
« Two-way flow | 7 ASA Flanged, 
y Reduced Port 


Now available ...the result of years of intensive 
service in the missile-space industry . .. proven in 
thousands of adverse applications... now at mass 
produced prices ...the most advanced line of ball 
valves ever manufactured ...for you! 


ORDINARY BALL VALVE 


Floats Ball « Fixes Seat 


FLO+- BALL VALVE a 


Fixes Ball « Floats Seat 


FLO-BALL bearings absorb 
forces. Elimination of excessive seat loading 
insures long life. 


Floating ball puts excessive pressure load on 
fixed seats. Results in distortion and short life. 





and ball, Teflon for seats, and Buna “N” 
O-Ring seals. Other materials are also avail- 
able. These valves operate at pressures to 
300 psi, temperatures to 400° F. 


The Series 711 FLO-BALL valves are avail- 
able for off-the-shelf delivery. Manufactured 
to standard ASA dimensions in carbon steel, 
316 stainless steel, and aluminum for body 
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Ball with 
Integral Stem 


The Hydromatics Series 711 FLOe«BALL valve 
gives you the features you must have! 


to withstand ¢ One-piece stem and ball. Simplified construction 
adds strength, precision and lower torque. 


Maximum flow efficiency. The open FLO-BALL 
valve provides an unrestricted, straight-thru fluid 
path. 


Bearing-Fixed ball. Engineered 
shock and impact without distortion or backlash. 


Top loading. Valve can be disassembled and as- 
sembled without removing it from line. No special 
tools are required. 

Lowest torque. Bearing-Fixed construction re- 
sults in effortless, fast-action with low torque. 


Two-way flow. Exclusive FLO-BALL seat de- 


Self adjusting, replaceable seats. Both balanced 
seats are self-aligning and self-adjusting for con- 
trolled seat loading and positive seal. 


No lubrication. Operates completely without lu- 
brication. 


Zero leakage. At all operating pressures, including 


sign principle insures perfect seal in both di- 
rections. 


= a. «> - 
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vacuum to 10° mm. of Hg. 


Hydromatics, Inc. o 
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Gentlemen: 
Your Bearing Fixed Flo- Ball valves from 3” 
a problem relating to the control of: 


to 24” may help solve 


[] Corrosive Liquids [_] Cryogenic Liquids [] Throttling Flow 
[-] Vacuum [] High Pressure 
My flow problem is_ 


I now use Ball Valves in these sizes 
PLEASE: [_] Have salesman call [] Send technical data 
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INSTRUMENT- AUTOMATION 
CONFERENCE and EXHIBIT 
15th ANNUAL MEETING 

NEW YORK CITY 
SEPTEMBER 26-30, 1960 


« NEW YORK COLISEUM 


THE BIGGEST INSTRUMENTATION EVENT OF THE YEAR—New York City represents the ideal loca- 
tion for the ISA Fall Instrument-Automation Conference and Exhibit and 15th Annual Meeting of the Society. 
Readily accessiblé from all sections of the country by various modes of high speed transportation, New York— 
center of the world’s instrumentation market—will attract nearly 30,000 for this internationally recognized 
industry event e During September 26-30 over 50 technical sessions will be scheduled for presenting nearly 200 
informative papers and discussions on the latest instrumentation developments and concepts in most indus- 
tries and processes. At the modernistic, air-conditioned New York Coliseum close to 400 leading instrument 
manufacturers and their representatives will display ...and in many cases demonstrate. ..the newest scientific 
equipment ranging from tiny micro-components and circuitry to complete instrumentation control systems in- 
cluding the hardware that goes with them e This year’s Big Show in New York is a MUST. Make plans now 
to attend, to exhibit e For further information write... INSTRUMENT SOCIETY of AMERICA 


313 SIXTH AVENUE - PITTSBURGH 22, PA. 
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SCANNING \COMING EVENTS 


Instrumental Methods of Analysis Program Announced 


More than 60 papers have been 
scheduled for presentation at 
ISA’s 6th Annual Instrumental 
Methods of Analysis Symposium. 
It will be held June 1-3 at the 
Queen Elizabeth Hotel in Mon- 
treal. 


In addition to the technical 
sessions speakers, Dr. Leo Mar- 
ion, Director of the Pure Chem- 
istry Division, National Re- 
search Council of Canada, will 
speak at a luncheon on Friday, 
June 3, on “Analysis Instrumen- 
tation Through the Years at the 
National Research Council.” 


The special luncheon speaker 
on Wednesday will be Prof. W. 
H. Gauvin of the Pulp and Paper 
Research Institute, Montreal, 
who will speak on “The Chang- 
ing State of Chemical Process- 
ing. 


Among the social activities 
planned is an opening luncheon 
on Wednesday, June 1, a Couples 
Luncheon and Fashion Show on 
Thursday, June 2, and a Cocktail 
Hour on Thursday evening. 


The Ladies Program will in- 
clude tours of Montreal points 
of interest and specialty shops, 
a Quebec Artisan’s Exhibit and 
Demonstration and a demonstra- 
tion of Quebec cooking. 


Cooperating with ISA’s Ana- 
lysis Division and the ISA Mon- 
treal Section in the presenta- 
tion of several of the technical 
sessions are the Biomedical Elec- 
tronics Group of IRE, Montreal 
Chapter; the Chemical Engineer- 
ing Section of the Chemical In- 
stitute of Canada; and the Asso- 
ciation of Applied Spectroscop- 
ists. Members of these groups 
will be admitted to the sym- 
posium on the same basis as ISA 
members. 


For registration information 
on ISA’s 6th Annual Instrument- 
al Methods of Analysis Sympo- 
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sium, contact N. B. Ward, Lau- 
rentian Valve and Fittings Ltd., 
4060 MacKenzie St., Montreal 26, 
Quebec, Canada. 


Wednesday — June | 


OPENING SESSION 


Introduction, H. J. Noebels, Beckman In- 
struments Inc., and Director, ISA Ana- 
lysis Instrumentation Division. 


Keynote — Analysis Instrumentation in 
the United Kingdom, Prof G. L. d’Om- 
brain, McGill University. 


Keynote — Analysis Instrumentation in 
Europe, Accenting the Control Phase, 
Prof Onno Rademaker, Professor of 
Measurement and Control, University 
of Eindhoven, Holland. 


Education of Technicians for Instrumental 
Methods of Analysis, N. Saffran, Insti- 
tute of Technology and Arts. 


A Decade of Mass Spectrometry, D. E. Mc- 
Elcheran, Loyola College. 


NMR and EPR Today, S. A. L. Anet, Uni- 
versity of Ottawa. 


MEDICAL INSTRUMENTATION 


Automatic Random Selection Chemical 
System for Bio-Medical Analysis, R. Jon- 
nard, Prudential Insurance Company. 


Application of Continuous Automatic Col- 
orimetry in Medical Research, J. Kelly, 
Charles Pfizer & Co. 


Continuous Analysis of Dielectric Constant 
During Blood Coagulation, W. S. Martin 
and A. G. Mungall, National Research 
Council of Canada. 


A New Instrument for the Automatic De- 
termination of Prothrombin and Other 
Clotting Times, H. C. Ehrmantraut and 
B. D. Marshal, Mechrolab, Inc. 


Cardiac Dye Injector Synchronizer, L. D. 
Pengelly, Royal Victoria Hospital, Mon- 
treal 

Automatic Frequency Distribution Analy- 
zer and Correlator, B. D. Burns, K. Smith 
and G. Mandl, Dept. of Physiology, Mc- 
Gill University. 

Continuous Recording of Eye Movements 
in a Television Eye Marker System, E. 
Liewellyn Thomas, Defense Research 
Medical Laboratory. 

An Artificial Mastoid for Testing Hearing 
Response, E. Weiss, Beltone Hearing Aid 
Research Lab. 

Panel Discussion on Medical Analyzers 


NUCLEAR INSTRUMENTATION 


Oscillometric Determination of Uranium 
Dioxide in Solid Samples, W. Rossmass- 
ler and D. Harris, Union Carbide Nuclear 
Company. 

Some Applications of Spectrographic, Po- 
larographic and Chromatographic Meth- 
ods of Analysis in Nuclear Reactor 
Technology, R. W. Ashley, Atomic En- 
ergy of Canada. 

Some Applications of Mass Spectrometry 
to Nuclear Fuel Studies, M. Lounsbury, 
Atomic Energy of Canada, Ltd 


Instrumentation in Activation Analysis, 
R. W. Durham, Atomic Energy of Can. 

Use of Gamma Compos‘tion Analyzer for 
GRS Rubber Polymerization End-Point 
Control, C. O. Badgett and L. R. Cort, 
Industrial Nucleonics Corp. 

A Continuous On-Stream Denier Measur- 
ing Instrument, T. R. Gray, Industrial 
Nucleonics Corp. 

A Low Cost, High Efficiency Beta Ray 
Counter, A. R. Lansdown and M. J. De- 
Lisle, Imperial Oil Co. 


Thursday — June 2 


PROCESS GAS CHROMATOGRAPHY 

Development and Application of Plant 
Stream Analyzer at ICI, Dr. J. Mawson, 
Imperial Chemical Industries, Ltd. 

Parts per Million Analysis Using Process 
Chromatographic Analyzers, T. B. Bris- 
ter, Humble Oil and Refining Co. 

Semi-Continuous Analysis of Helium in 
Natural Gas, C. L. Klingman, U.S. De- 
partment of the Interior. 

Present and Future Role of Gas Chromato- 
graphy in Industrial Processes, G. Turn- 
er, Beckman Instruments. 

High Speed Process Chromatography, H. J. 
Maier, Perkin-Elmer Corp. 

Application of a Closed Loop Chromato- 
graph to Control a Chemical Process, 
D. Fraade, Consolidated Electrodynamics. 

Application of a Treated Solid Support in 
IGC, R. Villalobos, Beckman Instruments. 

Analysis of Process Hydrocarbon Streams 
in Gas Chromatography, B. Maciw and 
J. G. Chmielinski, Union Carbide Chem- 
ical Company of Montreal. 

A Survey of Preparative Chromatography, 
H. Felton E. I. du Pont de Nemours. 
Detection of the Stable Gases with an 
Argon Ionization Detector, R. E. John- 

son, Barber-Colman Company. 

A Study with Several Gas Chromatograph 
Detectors, Donner and Carle, Beckman 
Instruments. 

Panel Discussion — New Techniques in 
Gas Chromatography. 


SPECTROGRAPHIC METHODS 

A Status Report on Infrared and U/V 
Spectrographic Analysis Today, L. Fowl- 
er, Monsanto Chemical Co. 

An Improved Infrared Method of Monitor- 
ing Heavy Water, J. G. Bayly and W. H. 
Stevens, Atomic Energy of Canada. 

Data Reduction Methods of Infrared Gas 
Analysis, F. G. Hurtubise, J. L. Need 
and H. A. Krassig, Industrial Cellulose 
Research. 

Identification of Polycyclic Aromatic Hy- 
drocarbon by UV Fluorescence, J. L. 
Monkman, Department of Health, Ott- 
awa, and T. J. Porro, Perkin-Elmer 
Corporation. 

Some Applications of X-Ray Spectrometry 
to Nuclear Technology, R. C. Hawkins 
and W. J. Edwards, Atomic Energy of 
Canada. 

Instrumentation as Applied to Control 
Analysis at Arvida Works, T. J. Hudson, 
Aluminum Company of Canada. 

A Versatile Recording Dositometer, G. 
Kronnuller, Department of Health, Ot- 
tawa. 


(Please Turn to Page 26) 





CHECKUP on your Control Valves... 
CHECKOFF these Annin Advantages 7 


First in a series of checklists 
on Annin features. 





/ 

/ Any other 
source might 
give you 
a few... 
but with 
Annin you 
get them all! 


(HYUN varves 
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MINIMUM number of parts per 
complete valve. 


OVER 60,000 successfu! case 
histories of split body 
valve applications. 


POSITIONING ACCURACY 
guaranteed, .001 inch 
per inch of stroke. 


CONSTANT INSTRUMENT signal 
sensitivity throughout signal range. 


COMPLETE INTERCHANGEABILITY 
of any Domotor valve to on-off 
pneumatic control, pneumatic 
hydraulic, electro hydraulic, 

electro pneumatic or 

manual actuator. 


ENGINEERED FOR MANUAL 
control with any of the above 
automatic actuators, if desired, 
at minimum cost. 


SIMPLIFIED ADDITION of high speed 
booster units to any pneumatic 
positioning actuator. 


ADAPTABILITY of bellows seal, 
doolseal or plain extension to any 
standard valve. 


BODY SIZES from 14” up. 


COMPLETE LINE of body ratings: 
600 — 1500 — 2500 Ibs. ASA; 

special 10,000 and 60,000 psig design, 
temp. —450°F to 1600°F. 


CONVERSION FROM globe body 
to angle body construction with only one 
additional part. 


ADAPTABILITY TO 3-WAY Valve 
Construction with minimum 
parts and cost. 


MINIMUM COST for change from 
soft seat construction to hard seat, 
or vice versa. 


THE ANNIN COMPANY 
1040 South Vail Avenue 
Montebello, California 
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SCANNING/COMING EVENTS, from Page 24 
91 U.S. Papers Set For IFAC Congress 


Friday — June 3 


ELECTROCHEMICAL METHODS 

A Survey of Electrochemical Methods in 
Continuous Process Analysis, M. Weiss 
and I. Capuano, Union Carbide Olefins. 

Development of a Low Maintenance pH 
System at Shell Chemical, Houston, R. 
Sprosten, Shell Chemical. 

Review of pH and ORP Instrumentation 
Applications in the Paper Industry, J. 
T. Dykes, Howard Smith Paper Mills 
Ltd., and T. J. Kehoe, Beckman Instru- 
ments. 

A Unique Approach to Process Control 
Using Nonlinear Electrochemical Analy- 
yzers, R. M. Green, The Foxboro Co. 

A Study of Dynamic pH Measurement, W. 
Field, Union Carbide Olefins Co. 

Evaluation of a Chloride Iron Analyzer in 
the F.esence of Interference, W. Pol- 
lack and H. Bell, Electric Boat Division, 
General Dynamics Corp. 

Operational Problems Using Electrolytic 
Hygrometers, L. F. Pasik, Universal Oil 
Products. 

Moisture Determination in a Hydrocarbon 
Stream, A. Petrunic and A. Noyes, 
Canadian Fina Company Ltd. 

Determination of Sulphur Impurities in 
Natural Gas by Amperometric Methods, 
A. Whitehead and R. Austin, Canadian 
Western Natural Gas Co. 

Bridging the Gap Between Chemistry and 
Electricity, F. E. Moore, The Foxboro 
Company. 

A New Continuous Recording Polarograph, 
W. G. Small, Consolidated Mining and 
Smelting Co. 

Dissolve O, and BOD Determination Using 
a Stationary Membrane Electrode Sys- 
tem, J. D. Eye, University of Cincinnati. 

Polarographic Analysis as Applied to Pro- 
cess Industries, Mrs. B. Lamb, Evershed 
and Vignoles. 

Measurement of Relative Oxygen Concen- 
tration of Alkaline Solutions in Uranium 
and Gold Solutions, G. Thomas, Depart- 
ment of Mines, Canada 


SAMPLE HANDLING 

Old and New Techniques of Gas Sampling 
Systems, W. S. Dixon, Hays Corp. 

Common Pitfalls in Analyzer Sampling 
Systems, G. A. Locke and P. H. Stirling, 
Canadian Industries, Ltd. 

Unusual Solutions to Difficult Analysis 
and Sampling Problems, J. L. Waters, 
Waters Company. 

Gas Sampling in the Steel Industry, E. T. 
W. Bailey, Steel Company of Canada 

Sampling System Installation Planning 
Helps Protect Analyzer Investment, 
E. A. Houser, Beckman Instruments, Inc. 


PHYSICAL AND CHEMICAL METHODS 

An Onstream Colorametric Analyzer, E. J. 
Serfass and R. T. Sheen, Milton Roy Co. 

Instrumental Methods of Analysis in Re- 
finery Effluent Control, N. A. Barron 
and J. Frame, City Services Oil Co. 

An Automatic Liquid Fraction Collector, 
A. R. Lansdown and M. DeLisle, Imperial 
Oil Co 

Techniques of Liquid Analysis, L. E. 
Maley, Mine Safety Appliances Co. 

Analytical Applicants for Nuclear Mag- 
netic Resonance, H. Rubin, Schlumberger 
Well Surveying Corp. 

Parts per Million Analysis by an Ioniza- 
tion Technique, K. E. Ball, Mine Safety 
Appliances Co. 

A New Brightness Meter, U. Banfill and 
T. C. Boire, Howard Smith Paper Mills 
Ltd 

A Process Stream Analyzer for Monitoring 
Hydrogen in Chlorine, R. Saltzmann and 
J. C. Schneider, E. I. du Pont de Ne- 
mours & Co., Inc. 
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Ninety-one papers by U. S. 
authors will be presented at the 
First International Congress of 
the International Federation for 
Automatic Control in Moscow, 
USSR, June 27 through July 7. 


A total of 280 papers will be 
presented at the Congress by au- 
thors from 20 countries. The pa- 
pers are grouped into three tech- 
nical sessions: Theoretical and 
Experimental Investigations 
Carried Out in Automatic Con- 
trol and Servomechanisms; Com- 
ponents of Automatic Control 
Systems; and Industrial Applica- 
tion of Automatic Control, In- 
cluding the Application of Com- 
puting Devices. 


Following are the U.S. papers; 


Analysis of Sampled-Data Systems with 
Nonlinear Elements, Richard E. Andeen. 


Practical Methods of Determining Feed- 
back Control Loop Performance, G. S 
Axelby. 


Mathematical Legitimacy of Equivalent 
Linearization by Describing Functions, 
R. W. Bass. 

Dynamic Programing and Feedback Con- 
trol, Richard Belman and Robert Kalaba. 


On the Statistical Design of Linear Ran- 
dom Sampling Systems, A. R. Bergen. 


Information Flow Criteria for Feedback 
Control Systems, Dr. S. S. L. Chang. 


Application of Linear Differential Equa- 
tions with Periodic Co-efficients in the 
Study of Nonlinear Phenomena, R. L. 
Coagriff. 


Synthesis of Third Order Contractor Con- 
trol Systems, Irmgard Flugge-Lotz. 


Sampled-Data Control Systems Containing 
Periodically Varying Members, Bernard 
Friedland. 


Several Practical Applications of Simple 
Adaptive Control to Improve System 
Performance, Dr. E. H. Gamble. 


Self-optimizing or Adaptive Control Sys- 
tems, Prof. John E. Gibson. 


Further Studies of Relay-Type Feedback 
Control Systems Designed for Random 
Inputs, Arthur M. Hopkin and P. K. C. 
Wang. 


Recent Advances in the Field of Sampled- 
Data and Digital Control Systems, E. I. 
Jury. 


On the General Theory of Control Systems, 
R. E. Kalman. 


Effect of Power Source Regulation on Re- 
sponse of a Control System Amplifier, 
Prof. R. J. Kochenburger. 


Theory of Nonlinear Control, Y. H. Ku. 


Time Optimal Control Systems, J. P. La- 
Salle. 


On the Theory of Adaptive Control Sys- 
tems, the Learning Model Approach, 
Prof. C. T. Leondes and Maier Margoles. 


Principles of Model Techniques in Opti- 
mizing Control, Dr. Irving Lefkowitz and 
Dr. D. P. Eckman. 


An Optimization Theory for the Design of 
Control Systems, Dr. Charles W. Mer- 
riam III. 


On the Approximate Identification of 
Process Dynamics in Computer Con- 
trolled Adaptive Systems, E. Mishkin, L. 
Braun, Jr., and J. G. Truxal. 


Process Control with a Veiocity Limit, N. 
B. Nichols, J. G. Ziegler and Y. Taka- 
hashi. 

Signal Stabilization of Self-Oscillating 
Systems, Prof. Rufus Oldenburger and 
Takashi Nakada. 


Optimization of Multi-Output Linear Time 
Varying Systems with Multiple Nonsta- 
tionary Inputs, E. L. Peterson. 


Final Value Systems with Total Effort 
Constraints, A. Rosenbloom. 


On Optimal Computer Control, Dr. P. E 
Sarachik and Dr. J. E. Bertram. 


Synthesis of Compensating Servomech- 
anisms with Backlash by Incorporating 
Nonlinear Saturable Velocity Feedback, 
Cc. N. Shen. 


Adaptive Flight Control, O. Hugo Schuck. 


The Philosophy of Control, Otto J. M. 
Smith. 


Mathematical Models for Computer Con- 
trol Systems, T. M. Stout. 


Cyclic-Variable, Multi-Rate Sampled-Data 
Control Systems, Julius T. Tou. 


Stochastic Analysis of Automatic Tracking 
Systems, M. E. Van Valkenburg and J. 
P. Ruina. 


Adaptive Sampled-Data Systems, Bernard 
Widrow. 


Nonlinear Sampled-Data System Analysis 
by the Incremental Phase Plane Method, 
John A. Aseltine. 


A Theory of Nonlinear Systems, Prof. 
Francis H. Clauser. 


On the Effect of Noise in a Nonlinear Con- 
trol System, Nelson M. Blachman. 


Experimental Verification of a Design Ba- 
sis for Positional Servomechanisms, 
Sidney Lees, T. C. Blaschke, B. B. Brown 
and C. J. Ostertag, Jr. 


Hybrid Multivariable Control System, R. 
Cc. Amara. 


Bounded Asymptotically Negative Feed- 
back in a Nonlinear Sampled-Data Sys- 
tem with One Integrator, Francis J 
Mullin and Joel N. Franklin. 


The Time Constant of a Three Phase Mag- 
netic Amplifier, H. F. Storm and W. C 
Flairty. 


A Comparison of Predictive and Experi- 
mental Modes of Computer Control for 
Industrial Processes, Montgomery Phis- 
ter, Jr. 


Stability of a Fixed-Bed Catalytic Reactor 
System, J. C. Orcutt and D. E. Lamb. 


The Dynamic Response of Shell and Tube 
Heat Exchangers to Temperature Dis- 
turbances, Henry J. Morris. 


The Dynamics and Control of an Absorp- 
tion Column, N. H. Ceaglske. 


Application of Automatic Control Systems 
in American Iron and Steel Industry, 
W. E. Miller. 


An Analysis of the Effects of Long Lines 
Between the Control Valve and Actuator 
in Fluid-Powered Control Systems, Ken- 
neth A. Stone. 

(Please Turn to Page 28) 





WORKING 
PARTNERS 


RCA 501 — SOUNDCRAFT INSTRUMENTATION TAPES 





Big business depends more and 

more upon electronic data processing. For 

many corporations, the heart of their data reduction and stor- 
age operation will be the new RCA 501 Computer System. 
The crucial testing period of this new computer called for 
the most reliable of instrumentation tapes . . . Soundcraft. 
And, Soundcraft Tape proved to be the perfect working 
partner—not only in the testing, but afterward, in continu- 
ous working use. 

In short, experience has proven that Soundcraft works best 
on leading computer systems, like the RCA 501. Let preci- 
sion-made, trouble-free, error-free Soundcraft Instrumenta- 
tion Tapes go to work for you. Complete literature on request. 


VE f) RAFT cor Great Pasture Rd., Danbury, Conn. @ Chicago: 28 E. Jackson Blvd 
e Los Angeles: 342 N. LaBrea @ Toronto: 700 Weston Rd. 
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Thermocouple Assemblies 
For Every Industrial Use 





Thermo Electric’s base metal thermo- 
couple assemblies give consistently re- 
liable temperature readings for ranges 
between —300°F. and +2200°F. We 
specialize in solving problems caused 
by chemical attack, pressure and in- 
stallation difficulties . . . and offer the 
most complete variety of standard 
thermocouple assemblies in the in- 
dustry. See our new 16 page catalog 


for the many types available. 


Thermocouples 
Single and multiple junction thermo- 
couples are made of all standard 
thermocouple materials and gage sizes. 
Ceramic insulated, metal sheathed 
“Ceramo-Couples” are used most ef- 
fectively for extended life at high 
temperatures or for sub-zero condi- 
tions where condensation is a prob- 
lem. These temperature sensing 
elements have excellent resistance to 
moisture, petroleum products, chemi- 
cal action and abrasion, and are often 
used without additional protection 
tubes. The wires used in all these 
thermocouples are drawn, annealed, 
insulated and calibrated in our own 
wire mill under Thermo Electric’s 
high standards for mechanical and 


thermoelectric qualities. 


Thermowells 
The selection of over 5700 standard 
Thermowells includes bar stock or 
built-up construction, test wells and 
extra sensitive wells: and a variety of 
mounting fittings and flanges. Many 
construction materials available—all 


wells are pressure tested. 


Connection Heads 
Choose from six different types, in- 
cluding heavy duty cast iron heads, 
lightweight aluminum heads, and 
quick-opening heads. All weather 
proof—many sizes. 

Write for New Catalog E-13 
Our Thermocouple Catalog has com- 
plete information, simplified ordering 
instructions for all assemblies and 
components, and a Thermowell Mate- 
rial Guide for hundreds of industrial 


applications, 


ne 
Electric c0., i. 





> 








SADDLE BROOK, wee eee 


ee 


In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 
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(Coming Events, from Page 26) 


Dynamic Support of Instrument Compon- 
ents by Viscous Fluids, Charles D. Drap- 
er, Morton Finston, William G. Denhard, 
Daniel Goidenberg. 

Theory and Application of a Tapered Elec- 
tronic Delay-Line Synthesizer, Thomas 
P. Goodman. 


Gyroscopic Sensing for Satellite Yaw, Rob- 
ert E. Roberson. 


Dynamic Flow Measurement and Its Ap- 
plication to Servo-Valve Design, S. Y. 
Lee. 

Optimum Design Parameters of High Pres- 
sure Hydraulic and Pneumatic Jet Pipe 
Vaives, Karl N. Reid, Jr. 


A Pneumatic Flapper Valve Study, Richard 
E. Norwood. 


Determining the Properties of Continuous 
Flow Systems by Pulse Excitations, For- 
rest E. Head, J. O. Hougen, R. A. Walsh 


Automatic Control of Processes with Dead 
Time, Page S. Buckley. 


Optimalizing Computer Control in the Elec- 
tre Utilty Industry, Leon K. Kirch- 
mayer. 


Experimental Analysis of Time Variation 
of the Human Operator’s Transfer Func- 
tion, T. B. Sheridan. 


Developments in the Control of Generation 
and Power Flow on Interconnected Pow- 
er Systems in the United States, N. Cohn 


Development of a Non-Interacting Con- 
troller for Boilers, Erdem I. Ergin and 
Dr. C. Ling. 


A Dead-Time Controller, James B. Res- 
wick. 

Computer Kepresentations of Polyphase 
Alternating Current Systems for Dy- 
namic Analysis and Control, Henry M 
Paynter. 


Adaptive Control Systems Philosophy, Y 
z. 3A. 


Some Properties of Physiological Regula- 
tors, Richard W. Jones. 


Digital Computer Control Systems, E. M 
Grabbe. 


Optimum Multirate Controller for a Sam- 
pled Feedback System, G. M. Kranc. 


The DSDT Computer, a General Purpose 
Transient Field Simulator, Walter J 
Karplus. 


Static and Dynamic Calibration of Pres- 
sure Measuring Instruments, E. C. Lloyd 
and D. P. Johnson. 


Automatic Pressure and Flow Controls 
System Design for Multi-Loop Fluid Dy- 
namics Facility with Prominent Distri- 
buted Parameters, J. J. Landy and G. J 
Fiedler. 


A Stochastic Method of Solving Partial 
Differential Equations Using an Elec- 
tronic Analog Computer, Prof. Kuei 
Chuang, Prof. L. F. Kazda and Prof. 
Thomas Winderknecht. 


A Procedure for Systematic Determination 
of the Effects of Component-Valve 
Changes in Automatic Control Systems, 
Thomas J. Higgins, A. T. Tiedemann. 


A New Computer for Algebraic Functions 
of a Complex Variable, Merle L. Morgan. 


On After End-Point Motions of General 
Discontinuous Control Systems, Peter 
Seibert. 


On Liapounov’s Second Method with Para- 
meter Dependent Quadratic Forms in the 
Case of Autonomous Nonlinear Equa- 
tions, S. H. Lehnigk. 


Respiratory Heart Rate Control; Some 
Nonlinear Control Techniques Novel to 
Control Engineers Employed by a Bi- 
ological Control System, Manfred Clynes 








ONE OF MANY EXANiPLES 
OF EXCELLENCE IN THE DATA 
HANDLING FIELD 


i 
Cook Electric Company's 


we 


‘© DIGITAL TAPE 


SOLID STATE 
ULTRA RELIABLE 
-HIGH PERFORMANCE 
MILITARY QUALITY 


The Data-Stor Model 59 Digital Tape Transport is 
ideally suited for use in computer, instrumentation 
and control applications. It incorporates the highly 
reliable features of military tape transports developed 
by Cook Electric Company during the past 12 years, 
and has been proven in the Atlas, Titan, Polaris and 
other missile programs. 

These features include exclusive use of modern ultra 
reliable solid state circuitry, eliminating gas or vac- 


TRANSPORT 


uum tubes. Precise tape handling is insured by 
proportional reel drive servo systems that have no 
jerky step servos. Tension error sensing is accom- 
plished by synchro transmitters with no unreliable 
potentiometers or contact pile-ups. Field adjustments 
are eliminated by building tolerances into a single 
rugged tape deck casting. Endurance and quality are 
assured by strict adherence to the exacting design 
and workmanship requirements of MIL-E-4158. 


TAPE SPEEDS TO 1501PS - LESS THAN3 MS STOP/START + REWIND SPEEDS TO 400 IPS » NO PROGRAMMING RESTRIC- 
TIONS - PACKING DENSITIES TO 600 NRZ BPI - OPERATES FROM 5 VOLT CONTRUL PULSES OR LEVELS OF EITHER 
POLARITY - FRONT PANEL ACCESS - CHOICE OF NARTB, IBM, OR SPECIAL REELS - ANY TAPE TO 1” » CONDUCTIVE 
LEADER, LIGHT TRANSMISSIVE, OR LIGHT REFLECTIVE END OF TAPE SENSORS + SOLID STATE READ WRITE AMPLIFIERS 
« METAL FACED READ/WRITE MAGNETIC HEADS - AVAILABLE AS HIGH SPEED PHOTOELECTRIC READER. 


Experienced recording systems engineers are invited 
to apply for existing employment opportunities. 





_ Designers and makers of ground and airborne magnetic recording 
systems, photoelectric readers and computer peripheral equipments. 


IN OF aa 


A Divisic 
Cook Electric Company 
ADDRESS YOUR INQUIRIES TO 


8100 MONTICELLO AVENUE SKOKIE, ILLINOIS 
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from Mason-Neilan... 


Flexibility in 
Butterfly Valve Application 


With Wide Selection of Actuators, 
Choice of Swing-through or Seating Types 





10” x 10” x 6” Heavy Duty Tee Valve 
with Spring-diaphragm Actuator and 
Side-mounted Auxiliary Handwheel 








8” Heavy Duty Steel Valve with G.P.E. 
Crank Type Cylinder Actuator 


Mason-Neilan offers a broad line of butter- gases, select Masoneilan Butterfly Valves. 
fly valves with a choice of nonseating, angle Complete information on request, ask a 
seating, or soft seat wafer bodies and a wide Mason-Neilan representative or write to: 
variety of power and manual actuators. 


The few typical examples shown here are An ASON - te EILAN 


indicative of the scope of the Masoneilan Stclelon of Werthiegten Cospenstion 


line. These, and the many other variations 29 NAHATAN STREET, NORWOOD, MASS., U.S.A. 
Sales Offices or Distributors in Principal Cities in United States and Abrood 


available, exemplify the quality and design In Conada: Worthington (Canada) Ltd., Mason-Neilan Division 
features resulting from over 75 years of ex- 
perience in valve manufacturing. MASONEILAN 

For control of large volumes of liquids or 
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TYPE 2500-2598 


TYPE 2300-249 


ISA Journal 





8 a  - 


Wherever Industry Requires 


FISHER PROVIDES 3 BASIC LEVEL-TROLS 


Fisher Level-Trols operate on the displacement float principle. This, in conjunction 
with a torsional spring or “torque tube” transmits level changes to the pilot, and 
provides the simplest and most effective means yet discovered for accurately and 


continuously measuring liquid level or specific gravity. 


The basic simplicity of the design makes the operation of these controllers virtually 
friction free and accounts for the great popularity they have achieved throughout 


the industrial world; particularly in the process and power industries. 











Type 2500, 2502 or 2300 
LEVEL-TROLS§® 


Dependable Liquid Level Control 


THE POPULAR TYPE 2500 PROPORTIONAL CONTROLLER 


A compact and economical liquid level controller, the Type 2500, 
provides a proportional band adjustment up to 100%. It is 
pneumatically operated and level position is manually adjustable 
for quick and simple selection of set point. The 2500 is suitable 
for 3 to 15 psi or 6 to 30 psi output ranges and the action of 
the controller can be easily reversed in the field. It mounts on 
all standard Fisher Level-Trol float cages. 


TYPE 2502 PROPORTIONAL CONTROLLER WITH RESET 


This controller is the most complete single unit liquid level 


controller available today. It includes, in the same size case, all 
the features of the Type 2500, plus reset action. It therefore, 
automatically, brings the set point back to its original position 
and assures absolutely stable control. Reset rate is adjustable 
from .005 to 1 minute per repeat. 


TYPE 2300 ELECTRONIC LEVEL-TROL 


Explosion-proof design and external adjustments for propor- 
tional band and liquid level set point, make the Fisher Electronic 
Level-Trol ideal for use in hazardous locations. Available for 
output DC signals 1 to 5 ma, 4 to 20 ma or 10 to 50 ma. Has 
plug-in converter with printed circuit. 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT'S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa | Woodstock, Ontario | Rochester, England 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIP. CO., CORAOPOLIS, PA. 
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Judging by 
the Company 
We Keep 


\ Etectro-Mect 


...‘The Company We Keep” insist 
on perfection in their Control Sys- 
tems...excellence in workmanship is 
a hallmark of Control Systems cus- 
tom manufactured by Electro-Mech. 


For one example, consider the 
Electro-Mech cast bronze air-header, 
which we use in “supply-air” service 
on pneumatic control system jobs. 
This leak-proof, sturdy unit makes 
a more dependable total installation. 


A little thing, you say...it is a little 
thing, but many small improvements 
in construction details make the dif- 
ference between an ACCEPTABLE 
control panel, and one that’s UP TO 
ELECTRO-MECH STANDARDS. 


We invite you to join the “Company 
We Keep” by requesting an Electro- 
Mech quotation on YOUR next Con- 
trol Systems requirement. 


Electro-Mech Corp., Norwood, N. J. 


Electro- Miech 
a en 
an Oe en 
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| CEC, GmbH, 
| European operations for the past 


Common Market Trading 


According to Chase Manhat- 
tan’s “Western Report,” all in- 
dications point to rapid trade 
liberalization, particularly in in- 
ternal tariffs and quotas, in the 


| Common Market countries. 


Negotiations are now under 


| way in Brussels to speed up the 


transition period so that all trade 


barriers between the six coun- 


tries would be eliminated by the 
mid 1960’s. This acceleration was 
not initiated by Common Market 
officials or by the six govern- 
ments, but by European industry 
itself. 


Anglo-Russian Exhibit 


The export committee of 
SIMA (Scientific Instrument 
Manufacturers Association of 
Great Britain) have signed a 


contract with the Russian All 


| Union Chamber of Commerce 


whereby 34 British scientific in- 
strument makers will show their 
latest equipment at Moscow’s 
Polytechnic Museum, June 18 
through 29. Among the exhibi- 


| tors will be Mullard Equipment 
| Ltd., and the Solartron Electron- 


ic Group. 


| Expansion 


Expansion of Consolidated 


Electrodynamic’s European op- 


erations includes removal of the 


| company’s wholly owned West 
| German subsidiary to new and 


larger quarters in Frankfurt, 
where assembly operations of 
some CEC products will begin 
in July. In addition, branch of- 
fices have been opened in Han- 
over, Germany, and in Paris. 

A. W. Brandmaier, manager of 
and director of 


two years, has been appointed 
director of CEC’s International 


| Department. Harold H. Zander, 
formerly manager of Beckman 


Instruments, GmbH, Munich, has 
succeeded Brandmaier as man- 
ager of CEC, GmbH. 


SCANNING 


INTERNATIONAL 





Instruments Abroad 


One of the largest wind tun- 
nel digital data handling sys- 
tems to be built in recent years 
is being prepared for shipment 
by the Datex Corporation to the 
Japanese National Aeronautical 
Laboratory in Tokyo. 


The instrumentation will re- 
cord data from a transonic wind 
tunnel with a range up to 1.4 
mach. The system has a capacity 
for handling 220 pressure data 
and 20 force data variables. All 
220 variables will be measured 
and recorded within one minute. 


Canadian Aluminium has or- 
dered a “Titromatic Analyzer” 
from Electronic Instruments, 
Richmond, Surrey. The analyzer 
is intended to assay the alumi- 
num content and the free alkali 
of five separate ore plant 
streams. To perform this opera- 
tion, it automatically carries out 
a double end-point titration with 
two added reagents on each of 
the five streams. 


Subsidiaries 


The formation of a subsidiary 
company, Garrett (Japan) Lim- 
ited in Tokyo, has been an- 
nounced by E. A. Bellande, vice- 
president of foreign operations 
for The Garrett Corp., Los An- 
geles. 


Dynamics Corporation of 
America has secured the nucleus 
of a world-wide marketing and 
manufacturing organization with 
the acquisition of Winston Elec- 
tronics, Ltd., plus DCA’s newly 
created Latin American and Far 
East Division. Winston, which 
will operate as a wholly owned 
subsidiary, plans to increase the 
number of its employees from 
the present 200 to 800 within 
two years. 


Laboratory for Electronics has 
formed a new International Di- 
vision with headquarters in 
Geneva and Paris. The new divi- 
sion will establish associated 
electronic control companies in 
Europe for the manufacture and 
sale of LFE products. 





M3MEPHTE/IDHAR TEXHMKA A 


EMEXAHMKA& 3ABOCKAA JA 
BOPATOPHA =: 


Greek... 


|NEWTASABTOMATHRA ¥ th 


no, Russian! Translated these are the titles of the four leading Soviet technical journals available in English 


through the Instrument Society of America: MEASUREMENT TECHNIQUES (/z/meritel‘naia Tekhnika) ; INSTRUMENTS 
AND EXPERIMENTAL TECHNIQUES (Priboryi Tekhnika Eksperimenta); AUTOMATION AND REMOTE CONTROL (Avto- 


matika i Telemekhanika); 


The Russians make no secret about their intentions to lead the world in the technologies. 
America” is the theme of slogans and posters appearing over all of Russia. In Krushchev’s own words, 
war on you—in the peaceful field of trade. We will win over the United States . . . 


prove the superiority of our system.” 


Idle words... 


; INDUSTRIAL LABORATORY (Zavodskaya Laboratoriya). 


the latest Soviet progress. The need to know impels us to stay informed, 


MEASUREMENT TECHNIQUES 


(Izmeritel’‘naia Tekhnika)—Rus- 
sian original published monthly 
by the Committee of Standards, 
Measures and Measuring Instru- 
ments of the Council of Minis- 
ters, U.S.S.R. Of particular in- 
terest to all who are engaged in 
the study and application of fun- 
damental measurement. 1958 is- 
sues bi-monthly. 


INSTRUMENTS AND EX- 
PERIMENTAL TECHNIQUES 


(Pribory i Tekhnika Eksperi- 
menta)—Russian original pub- 
lished bi-monthly by the Aca- 
demy of Sciences, U.S.S.R. 
Articles relate to function, con- 
struction, application and op- 
eration of instruments in vari- 
ous fields of experimentation. 


LOW ANNUAL SUBSCRIPTION RATES 


specify the year of issue. 

US.& 

Canada 

$ 20.00 
25.00 


Measurement Techniques 1958 
Measurement Techniques 1959 


Instruments & Experimental 
Techniques 1958 & 1959 


Automation & Remote Control 
1958 


25.00 


30.00 
35.00 
35.00 


Automation & Remote Control '59 
Industrial Laboratory ‘58 & ‘59 
Combination Subscription to 

all 4 Journals 1958 
Combination Subscription to 

all 4 Journals 1959. . "600 


100.00 


110.00 


Libraries of Non-Profit 
Academic Institutions 


US. & Other 
Canada Countries 


$10.00 $13.00 
12.50 15.50 





Other 
Countries 


$ 23.00 
28.00 


28.00 12.50 15.50 


18.00 
20.50 
20.50 


15.00 
17.50 
17.50 


33.00 
38.00 
38.00 
62.00 


112.00 50.00 


122.00 95.00 67.00 
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AUTOMATION AND 
REMOTE CONTROL 


(Avtomatika i Telemekhanika) 
— Russian original published 
monthly by the Institute of 
Automation and Remote Con- 
trol vf the Academy of Sci- 
ence U.S.S.R. Articles on all 
phases of automatic control 
theories and techniques. 


“Reach and Surpass 
“We declare 


We are relentless and we will 


Hardly! If the free world is to retain its lead—to widen the gap—all of us must keep abreast of 


INDUSTRIAL LABORATORY 


(Zavodskaya Laboratoriya) — 
Russian original published 
monthly by the Ministry of 
Light Metals, U.S.S.R. Articles 
on instrumentation for analyt- 
ical chemistry and physical and 
mechanical methods of mate- 
rial research and testing. 


INSTRUMENT 
SOCIETY of 
AMERICA 


313 SIXTH AVE., 


PITTSBURGH 22, PA. 
PHONE: ATiantic 1-3171 
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}PRECISION| 


ELECTRONIC 


ADJUSTABLE-SPEED 
DRIVES 


© SPEED RANGE Infinitely adjust- 
able from less than 36 rpm to 
more than 3600 rpm while de- 
livering full rated torque. Con- 
tinuous duty rating at all speeds. 


REGULATION Both line and load 
regulation is better than 2 of 
1% of rated speed. 


HORSEPOWER Various models 
from % hp down to 1/200 hp. 
Motors of % hp and larger are 
totally enclosed. 


REMOTE CONTROL A_ 10-turn 
potentiometer provides precise ad- 
justment at any convenient loca- 
tion. 

GEARED MOTORS Motors are 
available with integral gear re- 
ducers. 

BRAKING-REVERSING = Relay-con- 
trolled braking and reversing 
models available. 
MAINTENANCE Fully encapsulated 
construction results in long service 
life. Plug-in construction requires 
only a screwdriver for servicing. 


OTHER MODELS Servo-Tek man- 
ufactures drives with silicon recti- 
fiers and adjustable autotrans- 
formers, as well as other thyratron 
drives with less exacting specifica- 
tions. Write for information in- 
cluding details of your proposed 
use. 


IMMEDIATE DELIVERY 


Sewoe-Tek AZ 











= 
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PRODUCTS CO 


imc oeroeetio 


Main Office 
1086 Goffle Road, Hawthorne, N. J 


Western Office 
14736 Arminta Street, Van Nuys, ¢ 
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SCANNING 


READER FEEDBACK 





Wants All the Data 


I am a new member and find the 
ISA Journal a library of great infor- 
mation. 

As a test lab technician at Sund- 
strand Turbo, I am greatly interested 
in new developments in the electronic 
and pneumatic measurement and in- 
strumentation fields. 

Being a new member, I have encir- 
cled many numbers in both Advertise- 
ments, and New Products and Litera- 
ture in your Readers’ Service Card. I 
should like very much all the data 
available from these manufacturers 
and, in the future, will check off the 
new items as they come in. Thank you. 


Norman G. Aronson 
Littleton, Colorado 


Still in Need of Definition 


Your ISAJ editorial of March, 1959 
asks for a definition of “instrumenta- 
tion,” and I note a response from Mr. 
Claus (p. 59, ISAJ 9/59). Also in need 
of definition is the word “instrument,” 
for it seems to be used in a number 
of different ways: 1. by the nontechni- 
cal public to designate any small de- 
vice noted for precision of manufac- 
ture (surgical instruments; the tele- 
phone instrument; but a watch or 
clock is mot an instrument!); 2. by 
electrical engineers to refer to indi- 
cating meters; 3. by electronics men, 
to mean an indicating meter along 
with associated circuitry (a VITVM is 
an instrument); 4. by chemists to refer 
to a complete piece of apparatus for 
making a measurement, not necessarily 
electrical in nature (An analytical bal- 
ance or a mechanical viscosimeter is 
an instrument just as much as is a 
pH-meter or a spectrophotometer). | 
presume that this list is not complete, 
and that other disciplines, less familiar 
to me, might use the word in still 
other senses. 

Analogous comments could be made 
regarding the word “meter,” even if 
we leave out of consideration the type 
of meter which equals 100 centimeters. 

In my opinion, it would be highly 
desirable to achieve general agreement 
on these and other terms, at least joint- 
ly between the fields of electronic and 
electrical engineering, automation, 


chemistry and chemical engineering. 
Perhaps this is too much to hope for, 
but can’t we try? 

How about establishing a joint coim- 
mittee with membership appointed by 
the ISA, the IRE, ACS, AIEE, ASChE, 
and perhaps others, such as The Amer- 
ican Institute of Physics? 


Galen W. Ewing, Acting Chairman 
Department of Chemistr) 

New Mexico Highlands University 
Las Vegas, N. M. 


Articles | Can Use 


Inasmuch as I did not receive a 
September issue of the ISA Journal, 
please send me that issue so that I 
may keep my file complete. 

The technical quality of your maga- 
zine has improved greatly this last 
year or so. It now has the type of ar- 
ticles I can use in my work. 

This is now a valuable magazine— 
please keep up the good work. 

Louis D. Kleiss 
Philview Camp 
Borger, Texas 


Bouquets in January! 


Just want to tell you that we and 
the: people at Magnetics think you 
have pulled off (“Magnetic Ampli- 
fiers for Instrumentation,” p. 59-72, 
ISAJ Jan. 60) one of the most suc- 
cessful evaluations of magnetic am- 
plifiers we have seen. Congratulations! 


Stanley C. Marshall, v.p., 


Lando Advertising Agency, Inc. 
Pittsburgh, Pa. 


May I take this opportunity to tell 
you how much I enjoyed reading your 
discussion of magnetic amplifiers in 
your January issue. Most specifically 
was I intrigued with your quip about 
“transistoritis,” for this question has 
had too much impact on our industry. 


(Please Turn to Page 38) 





REFLECTS 
EFFICIENCY 


PUBLIC SERVICE CO. OF OKLA. 3 © 
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Bur ene adcvertiaing 


because QT) REDUCES LOGGING TIME 
TO SECONDS...CURTAILS COSTLY OUTAGES 


Public Service Co. of Oklahoma reports service and fewer 


continuity of 
cost ttages from using PANALARM Annunc its 


greatei 


new Tulsa station 


PANALARM “‘flashing-ringback sequence”’ Recording Annunciator 
System converts raw data into usable information in seconds—a 
tremendous improvement over slow, old fashioned manual logging. 
Costly outages are fewer because of the speed and reliability with 
which off-normal conditions are registered. 


athe 0 00 


000 
pisssase | 


The Recording Annunciator System sounds an alarm when trouble 
occurs. Simultaneously, it prints an accurate alpha-numeric digital 
record of the date and time of trouble and identifies the equipment 
that failed and/or returned to normal, eliminating possibility of 
operator error. 


Another big advantage is that it continues receiving and recording 
information during emergencies, relieving the operator of this burden 
The operator then concentrates his entire attention on ending the 
emergency. Later, a precise, sequential record is available for both 
operators and engineers to study as a basis for preventive mainte- 
nance and action. 





_ 


PANALARM ANNUNCIATORS record critical infor- 
mation on 7 turbine generators related to differential 


For an optimum competitively priced Recording Annunciator System 
for your plant, talk to Panellit engineers. 
Sales and engineering offices in all principal cities. 


shutdown, overvoltage, ground detection, motor control, 
loss of field, pressures, temperatures, and shutdown or 
bus tie transfer operations. 


For complete technical details on the Recording Annunciator, write for Bulletin 102A today. 


Visit our Booth No. 352 
San Francisco—I.S.A. Show 


EDP ANELLIT 


7401 North Hamlin Ave., Skokie, Illinois 


a division of Information Systems, Inc. 
Phone: ORchard 5-2500 


Contract Maintenance and Installation 
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IROVED. 


; 


...and approved by’ Years of testing! 


UL AND CSA APPROVED 


PROBLEM: 


Jamming of gears at low temperature 
operation 


AREA OF APPLICATION: 


Oil field telemetering instruments 





IN-PLANT TESTING 

Shown is a test rack, where 
some of the more than 50 tests 
are given to every Hansen SYN- 
CHRON motor before shipment 
to Customers. 








The Foxboro Company, a leading manufacturer of telemetering in- 
struments, experienced continuous difficulties with synchronous mo- 
tors operating metering and transmission equipment. Many such 
installations were in the field where extreme climatic conditions 
made reliability of the timing motors a prime requisite. 


TESTING: 
Over a 6-year period various timing motors, in- 
cluding Hansen SYNCHRON motors, were sub- 
jected to constant testing for dependability of 
operation. Tests included: continuous operation 
as long as one and one-half years; gear 
initially, and after extended run- 
ning; synchronous torque tests motors had 
to deliver 0.9 in.-oz. of torque at 30 rpm; a 
500-volt shock to check breakdown rating be- 
tween leads and cases to meet UL and CSA 
approval; starting ability . motors were packed 
in dry ice (—40 F) for one hour, then had to 
start within five minutes; three hours continuous 
again at —40°F; five 
operation in an oven at 


noise check 


running in dry ice 
hours uninterrupted 


140°F 


If you must have performance in a synchronous 
motor . investigate Hansen SYNCHRON mo- 
tors. Over 200 different types of output available. 
Hansen engineers will work with you to find a 
satisfactory solution to special application or de- 
sign problems. For further information or as- 
sistance, contact the nearest Hansen representative 
or write direct to 


RESULT: 

Only Hansen SYNCHRON 
timing motors met all the 
exacting requirements! 
Hansen SYNCHRON timing 
motors were incorporated in 
aH telemetering instruments 
produced, and singled out to 
replace motors on all applica- 
ble equipment now in use in 
the field. Foxboro is also re- 
viewing over-all operations — 
to use Hansen SYNCHRON 
motors where posstble on 
other instruments and con- 
trols. 


HANSEN 


MANUFACTURING 
COMPANY, INC. 
PRINCETON, INDIANA 











(Reader Feedback, 
from Page 36) 


Needless to say, this type of thinking 
has hampered, in my opinion, the de- 
velopment of the state of our art more 
than a little and it was good to see a 
major journal has taken cognizance of 
this problem. 

It would be most appreciated if you 
could furnish me with 5-6 reprints of 
the total article. These are needed to 
assist in instruction here at our own 
plant. 

Thank you again for a refreshing 
bit of reading material, and I look 
forward to an early response. 


Hal Borgen 

Sales Manager—Components 
Lumen, Inc. 

Joliet, Illinois 


Your exposé on magnetic amplifiers 
in the January issue is very welcome. 
This set of articles will assist us in 
evaluating our interests in solid-state 
instrumentation. 

W. B. Field 

Systems and Control Analysis Section 

Engineering Department 
Union Carbide Olefins Compan) 
South Charleston, W. Va. 


The True "Switchcraft" 

We direct your attention to the 
third paragraph, page 9, of the Feb- 
ruary ISA Journal, where appears the 
bold heading “Switchcraft.” 

The .name “Switchcraft” is a regis- 
tered trade mark, and is the property 
of Switchcraft, Incorporated. It is quite 
obvious that in your magazine the 
word “Switchcraft” was not used in 
reference to our company, but as a 
colorful adjective. 

It goes without saying, that for sev- 
eral days prior to our learning of this 
use of our corporate name, we were 
receiving mail from various firms 
throughout the country, asking for 
further information on our new “deci- 
mal electronic switch.” 

We are sure, too, that Burrough’s 
would have reason to object to the 
publicizing of “Switchcraft” for a 
product they developed; and of course, 
we, as the owner of the trade mark, 
must ask that our property not be 
used improperly. 


HANSEN REPRESENTATIVES: The Fromm Co., 5150 W. Madison St., Chicago, Ill.; Winslow 
Electric Co., New York, N.Y., Chester, Conn., Philadelphia, Pa., Cleveland, Ohio; Electric Motor 
Engineering, Inc., Los Angeles (OLive 1-3220) and Oakland, Calif.; H. C. Johnson Agencies, Inc., 
Rochester, Buffalo, Syracuse, Binghamron, and Schenectady, N.Y. 
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W. L. Larson, President 
SWITCHCRAFT, INC. 
Chicago, Illinois 
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when you're considering control valves, it pays to look at the whole picture! 


How do you buy control valves? On price? 
On the basis of quality of materials and 
craftsmanship? On flow capacity, sensitivity 
or other performance characteristics? Sure, 
these are all important considerations. But 
no one of them alone offers a sound basis for evaluat- 
ing control valves. You should take into account all of 
these factors, and many more . . . the whole picture. 


A control valve is more than just hardware. It’s actual- 
ly the payoff point of your process. That’s why it pays 
to consider other Honeywell factors, beyond the valve 
itself—things like process control experience, applica- 
tion engineering, and installation and maintenance 
supervision. The “whole picture” approach rewards 
you with best possible valve performance and better 
processing, regardless of your application. 








IF YOU'RE CONSIDERING CONTROL VALVES, STUDY THE HONEYWELL PICTURE FROM EVERY ANGLE. . . YOU'LL FIND IT A BRIGHT ONE. 


C_ 








here's how Honeywell brightens the 


Honeywell puts 75 years of control 


experience to work for you 

Honeywell control valve know-how is the first big step in 
solving flow problems related to hard-to-handle fluids . . . 
corrosion . . . high and low temperatures. It’s experience 
that started 75 years ago with the application of simple 
controls to simple processes. Today, this background 
helps put control valves to work in nuclear energy, mis- 
siles, industrial processing, utilities, and other areas. 
Honeywell field engineers think in terms 

of the “whole picture” 

Honeywell field men are more than just valve specialists. 
They’re control engineers. Because they work with valves 
in their relation to the overall control system, they can 
help you get the ‘very best from your entire system. 


These eight control valves are representative of the broad Honeywell line. 
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control valve picture for you! 


Honeywell application engineers find the answers 


The application engineers who back up our field men are 
experienced in tackling the toughest control problems 
They study your flow conditions, performance require- 
ments and potential trouble spots—and find the right 
answers In terms of correct control valve application 


Honeywell builds extra quality into contro! valves 


Each Honeywell control valve is the product of first-rate 
materials, precision machining, careful assembly, and the 
most rigid testing and inspection imaginable. You can rely 
on them for long, low-maintenance service—and, for all 
their ruggedness, they’re built to operate with the precision 
of a fine instrument 


Honeywell delivers on time 

You'll like the completeness and “on-time” aspects of 
Honeywell service. Each order is double-checked against 
your final process requirements before it’s shipped. Stocks 
of the most commonly used valves and parts are always 
kept on hand, ready to meet your deadlines. 


Honeywell helps install and maintain your control valves 


Your local Honeywell service engineer can lend you an 
experienced hand in installation and startup of your sys- 
tem. Honeywell control valves rarely require any more 
maintenance than an occasional check of the packing box. 
But should any trouble arise, a call to your Honeywell 
branch will bring he!p on the run. 





Split-body simplifies main- Balanced, three-way opera- Special features and acces- Angle-body, electro - pneu- 


tenance in control of “prob- tion . ideally suited to sories for high tem- matic positioning . . . ex- 
lem” fluids. mixing or diverting. peratures and pressures. emplifies flow and control 
versatility. 
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we'd] like to start working for you | right now 





Fill in this coupon and return it to Honeywell's Valve Division 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
VALVE DIVISION, Fort Washington, Pa. 


Please send catalog. | am interested in Control Valves for 


Name__ 
Company__ 


Address _ a eee 


City__ Zone_____ State 





Put our team of experts to work on your control 
valve problems right away. You'll find that 
Honeywell’s Valve Division is a reliable source of 
competent engineering assistance and excellent 


products. Tell us about your application today. 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY, 
Valve Division, Fort Washington, Pa. 


Honeywell 
Fiut we Coitiol 


SINCE 1885 





HONEYWELL 


ER 
GALLAGH 
COTTON MILLS yo" 


Communicate in confidence with: 


GREATER ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 
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CemdlixG-20 


the new data processing system with 
the ORGANIZATION CHART concept 


“Organization Chart” design in the Bendix G-20 means far faster, more efficient proc- 
essing of scientific and business problems. The reason is clear: 

The electronic manager of every data processing system is a computer. But most are 
poor “bosses” because they cannot delegate authority, or even supervise more than 
one operation at a time. Many computers run operations as complex as your own busi- 
ness, but with an inefficiency that you would never tolerate. Bendix engineers saw this 
shortcoming, and turned for a solution to the organization chart common to any well- 
managed business. 

The G-20 Central Processor, or computer, has a staff of well-taught subordinates that 
can take instructions from the “boss” and go to work on their own, directing the workers 
that perform such tasks as reading punched paper tape and cards, looking up data on 
magnetic tape, and printing results. The “boss” can direct numerous subordinates, and 
without human intervention, schedule the work for each, making sure the most impor- 
tant work is done first. While the subordinates handle the details, the Central Processor 
is free to do the all-important computing. 

This “organization chart” delegation of authority means several operations may be 
performed simultaneously, and with a minimum of equipment. The results? Call it 
“low cost per operation”, or “just plain efficiency”, but it is all the same... the Bendix 
G-20 gives you more performance per dollar than any other data processing system. 
The actual performance specifications listed at the right show the tremendous speed 
and power of the G-20. Components and design are the most modern in the industry 
today. System sizes can vary from a medium-scale system to a very large system with 


remote on-line or off-line sub-systems. Write for complete descriptive literature. 


BENDIX AVIATION CORP., COMPUTER DIVISION, Dept. Z-25, Los Angeles 45, Cal 


SPECIFICATIONS: 

MEMORY: Core, to 32,768 words 
in 4096 word modules. 
EXECUTE +: 7 ws. avg., fixed 
point, one-word precision. 13 
us. avg., floating point, one- 
word precision. 

EXECUTE X: 49 ys. avg., fixed 
point, one-word precision. 49 
ps. avg., floating point, one- 
word precision. 

ARITHMETIC: Built-in floating 
pt., 12 dec. digit precision. 
CIRCUITRY: Solid-state; paral- 
lel; 2.5 kva. 

PROGRAMMING: Symbolic as- 
sembler or algebraic compiler. 
INPUT/OUTPUT: 165,000 char./ 
second max., asynchronous. 
MAGNETIC TAPE: 120,000 deci- 
mal digit/second read-write. 
LINE PRINTERS: 600 lines 
per minute. 

PUNCHED TAPE: 500 or more 
character/second readers. 100 
or more character/second 
punches. 

PUNCHED CARDS: Standard 
high-speed 80 column units. 
CONTROL BUFFERS: 1024 char- 
acter memory for data and 
commands. Controls transmis- 


sion on-line or off-line. 




















SK Model 58 Pneumatic 
Transmitter with SK 
Safeguard Rotameter 


Quick 


DELIVERY 


,> 
70m s10 


ct 


PNEUMATIC 
TRANSMITTING 
ROTAMETER 


offers 
“NEVER-BEFORE”’ 


features 





ARM WITH 
TT FOLLOWER 
| MAGNETS 
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J EXTENSION ROD 


LINEAR 
Simplified drawing shows 
how Transmitter and 
Rotameter are coupled 








magnetically. As encap- 
sulated magnet in float 
extension rod moves ver- 
tically up or down, fol- - 
a magnets in arm | L.— TUBE 
ollow movement. Mag- | ] 
net arm operates ball \_ “7 FLOAT 
pilot in Transmitter Unit Aw, 
which controls air pres- t | 
sure for accurate trans- ; | 
mission of rates of flow. 


cae 
TRANSMITTER UNIT | 











Here’s a new design in Pneumatic Transmitters—the Model 58 
by Sh’s INSTRUMENT Division. Designed for use with either SK 
Safeguard or Metal Tube Rotameters, these ‘‘position-balance’”’ 
type transmitters communicate fluid rates of flow to remote 
located indicators, recorders, controllers, or integrators. Here are 
some of many important advantages offered by the Model 58. 
* Calibration adjustments are simple without cams, special devices. 
* Exclusive magnet design (patent applied for) provides evenly- 
distributed field without drag on metering float. 
* Transmitter Unit of pneumatically-coupled section design has 
no mechanical linkages, assures high accuracy. 
* Percent scale suitable for any calibration. Factor tag on dial 
face permits conversion of scale units to flow quantity. 
¢ Varying supply air pressure (between 20 and 25 psig) will not 
affect accuracy. 
* Large scale and pointer permit easy, accurate reading. 
* Removal of transmitter not required for cleaning main valve 
or pilot orifice. 

Details on this new Transmitter are covered in Bulletin 18N 
which is available on request. 





“4 
Z—— For Immediate Delivery, Standard SK Jet Ejectors, Rotameters, 
and Flow Indicators are stocked in Cornwells Heights (Phila.), 





— / Pa., Houston, Texas, and San Francisco, Calif. 





Schule and Koerling COMPANY 


—INSTRUMENT DIVISION 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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4, EDUCATION 


Summer Courses 


for Chemical Teachers 


The National Science Founda- 
tion has announced a grant of 
over $20,000 to Washington Uni- 
versity in St. Louis, Mo., to sup- 
port a three-week summer con- 
ference for chemical engineering 
college teachers which will ex- 
pose them to the powerful mod- 
ern theory and techniques of 
systems engineering as applied 
to chemical processes. 

The forthcoming project in 
teacher education is patterned 
after and continues the work 
begun by a similar program pre- 
sented at Case Institute of Tech- 
nology during the summer of 
1959. As with the Case proiect, 
the activity at Washington Uni- 
versity is co-sponsored by the 
American Institute of Chemical 
Engineers and the Foundation 
for Instrumentation Education 
and Research. 


An important new venture in 
industrial participation in teach- 
er education will take place dur- 
ing the forthcoming conference, 
which will run from June 7-30 
on the campus. At least one week 
of the period will be spent by 
the teachers at the new Research 
Center of Monsanto Chemical 
Company. Here the teachers will 
learn to program and use the 
largest analog computer in the 
process industries as well as the 
chemicals industry’s only IBM 
704 computer — the latter the 
most advanced research com- 
puter in industry today. Actual 
industrial problems now under 
attack at Monsanto will be 
studied by the professors and 
practical applications of systems 
engineering theory will be dem- 
onstrated and worked on. 


All told, Monsanto will con- 
tribute 75 hours of precious com- 
puter time and will also furnish 
100 man-hours of personnel time, 
a contribution easily adding up 
to at least $10,000 to the chemical 
company. 

The 30 teachers attending the 
conference will be put through 
an intensive three and one-half 
weeks of lectures, lab experi- 
ments and computer sessions. 





DOUBLE 
LENSES 


jefe} 6] - 18 = 
CHECK 


... for the precise calibration that means 
RECORDING CHART DEPENDABILITY 


the end of a process, for example, will have the 
same value as a 25 psi recording at the start. 


Charlie Robinson, our pressroom supervisor, is 
making a careful chart calibration check in the 
picture above. He does this often. 


To make this test Charlie uses two engraver’s 
glasses, a special templet ...and the 50 years of 
chart printing experience that stands behind every 
GC Recording Chart. 


What this test involves is making sure that the 
center line of the circular punches on a GC Strip 
Recording Chart is always the same distance — 
the correct distance — from the zero line of the 
chart grid. This means that a 25 psi recording at 


Take rigid inspection standards like these — 
and add repeated paper and ink tests, continuous 
humidity control in production and storage areas, 
and speed of printing and delivery. You'll see why 
more than 5,000 chart users rely regularly on GC 
dependability. 


GC stocks more than 15,000 different chart 
types. We design and print charts for special pur- 
poses. Why not send now for the GC Stock List 
and for specific sample charts? 





RECORDING 
CHARTS 


Distributed by: 

TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, N. Y. 
A Subsidiary of ? 

GRAPHIC CONTROLS CORPORATION 
Buffalo 10, N. Y. 
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Bailey f/b-LINE Differential Pressure Transmitter 
(Force Balance Mechanism) 


¢ Bailey f/b-LINE Fiow Transmitter (Force Balance Mechanism) 


Two new Bailey £4-2/# Transmitters 


permit new accuracy in measuring flow and differential pressure 


Pneumatically transmits rate of flow—or differential pressure 
—measurements to indicating, recording, and/or controlling 
equipment at remote stations. Transmitters consist of a dia- 
phragm measuring mechanism and a force balance pneumatic 


transmitting unit. 


APPLICATION 

For steam, water, air, gases and other fluids producing dif- 
ferentials across primary elements from 0-2 in. H2O to 0-2000 
in. H2O at maximum service pressure of 50, 1500, and 5000 psig. 


FEATURES 

Transmits a Signal Directly Proportional to Rate of Flow. Uses 
receiver with uniformly-graduated chart or scale. Eliminates 
need for external square-root extractors or characterizers. 
10 to 1 Turndown. Differential range of each diaphragm 
measuring element may be changed by factor of 10 to 1; 
e.g.. 0-20 in. H2O diaphragm may also measure 0-2 in. H20. 


Screwdriver Adjustments. Range and zero adjustments readily 
accessible. Range may be changed with screwdriver adjustment. 


Overpressure Protection. Protects against full service pressure 
applied to either side of diaphragm. 

Fast Response. No viscous dampers needed, so speed of re- 
sponse is very fast. 


Corrosion Resistant. For maximum differentials between 20 
and 2000” H20, all parts in contact with process fluid may be 
stainless steel. No sealing fluids or sealing diaphragm required. 


Good Stability. Reset type boosters give good stability with 
high gain. 

Versatile Mounting. May be mounted on process piping, wall, 
or separate mounting pipe using same bracket. 


For additional information, call your local Bailey District 
Office, or write direct. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1021 IVANHOE ROAD ° 


CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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Air Pollution Detective 


It’s really not much use to 
know that the atmosphere over a 
city is polluted, or even to know 
how much it is polluted. Most 
important to city smoke and 
smog policing agencies is to know 
what kinds of pollutions are in 
the air. This information enables 
them to trace the particular pol- 
lutant to its source, and to effect 
its control. 

For example, using the “Auto- 
sampler” (see photo) Los Ange- 
les County Air Pollution Control 
District men recently identified 
the backyard incinerators as a 
major smog source. Result: an 
ordnance banning their use. 

The recording Autosampler us- 
es a reflectance meter and a light 
transmittance meter to directly 
read a spot of particulate matter 
collected on the filter paper tape. 
Also recorded are the pressure 
drop, which indicates sample-air 
flow rate, and of course, the ex- 
act time. A programer stops and 
starts the chart to conserve pa- 
per during the hourly sampling 
period. 

Autosamplers are located at 
eight points in Los Angeles 
County so as to cover the major 
geographical areas, and located, 
also, in consideration of the nor- 
mal wind patterns. 


The Autosampler (top) is a prod- 
uct of the A. L. Chaney Chemical 
Laboratories, Glendale. Filter pa- 
per tape (left) moves toward the 
right through the air sampler, 
reflectance meter, transmittance 
meter and the Cincinnati time 
stamp. Results are recorded on 
the Bristol Dynamaster widestrip 
(bottom). 


Air pressure entering; double-acting cylinder at Ports A and B actuates 
slide head shaft, which controls positioning of upper electrode. Sensi- 
tive low inertia response is achieved by two frictionless Bellofram 
Rolling Diaphragms. Bleeder holes maintain a pressure differential. 


Frictioniess Rolling Diaphragms 
Insure Fast Follow-up for Weider 


PROBLEM: To design, for 
use in an automatic welding ma- 
chine, a pneumatic actuator for 
positioning the upper electrode in 
response to expansion or contrac- 
tion of the weld nugget. Sensitive, 
frictionless movement was man- 
datory to provide instantaneous 
reaction to momentary changes in 
nugget dimensions. 


SOLUTION: Federal Ma- 
chine & Welder Company’s de- 
signers specified a double-acting 
air cylinder with two Bellofram 
Rolling Diaphragms, each molded 
from a dacron fabric impregnated 
with a nitrile elastomer. 


With no mechanical spring gra- 
dient, no break-out friction ef- 
fects, and low hysteresis, these 
rolling, non-porous membranes in- 
stantly translate pressure changes 
into movement of the electrode 
control head. Although very sensi- 
tive to pressure variations, they 
are capable of sustaining high 
working pressures, because the 
force experienced on the narrow 
convolution is only a small frac- 
tion of the total.force applied over 
the effective pressure area. 


Operating between wide tempera- 
ture ranges, these Bellofram Roll- 
ing Diaphragms provide a flex life 
of millions of cycles, yet do not 


require lubrication or close ma- 
chine fits for piston and cylinder. 


Bellofram Rolling Diaphragms 
are free positioning and friction- 
free. They roll off the piston 
sidewall and onto the cylinder 
sidewall in a smooth, continuous 
motion. 


WHAT IS YOUR PROBLEM? 

If conventional bellows, O-rings, 
cup packings, etc., fall short of 
your requirements, Bellofram 
Rolling Diaphragms may be the 
answer. Special types can be de- 
signed for use with almost any 
gas or fluid in actuators, pumps, 
instruments, seals, accumulators, 
fluid dampers, etc. 


OPERATING LIMITS 
Operating Pressures: 1 inch HO to 
500 psi (up to 1200 psi in some cases). 
Operating Temperatures: — 85°F. to 
+550°F. (from —120°F. to +700°F. 
in some cases). 

Cylinder Bore Sizes: .25 to 12 inches. 
Effective Pressure Area: .028 to 108 
square inches. 

Total Stroke Capabilities: .01 to 12 
inches. 


Sidewall Thickness: .008 to .035 
inches. 


Send for free literature 


nothing rolls like a 


Bellofram’ 


rolling diaphragm 


BELLOFRAM CORPORATION, 23 BLANCHARD RD., BURLINGTON, MASS. 


BRowning 2-2100 


Mission 3-9000 


Teletype No, Burl., Mass. 166 


@Reg. trademark U.S.A. and foreign countries + Bellofram Rolling Diaphragms are protected by U.S.A. and foreign patents. 
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for Recording 
Instruments 


We offer to the 
Instrument Maker 
Charts for all methods 
of Recording: Pen, 
Ball Point, Electrical, 
Thermal, Pressure and 
Metallic Stylus. 


Precise quality 
contro! of materials, 
modern specialized 
equipment operated 
under controlled 
atmospheric humidity 
conditions by highly 
skilled and experi- 
enced personnel 
combine to produce 
Charts of uniformly 
high accuracy. 
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Can Computers Solve 


Society’s Problems?’ 


The ability of computers to handle 
speedily enormous quantities of data 
suggests that they might attack many 
complex social problems which were 
impractically difficult only a few years 
ago. I believe it is the responsibility 
of computer scientists and engineers 
to point out such possibilities to 
business administrators, government 
and research agencies, and legislators, 
and to help them apply computers to 
such problems. 

Of the many social problems com- 
puters could attack, consider three: 


1. the weather and economic policy, 
2. public health, and 3. man himself 
— his socio-biological nature. 


|. Weather and Economic Policy. 
Famine, epidemics, mass migrations, 
wars, and the rise and fall of civiliza- 
tions often have been engendered by 
climatic variations. With foreknow- 
ledge, countermeasures become possi- 
ble. By rapidly analyzing the enor- 
mous masses of current meteorologic 
data, including that obtained from 
weather satellites, truly accurate short 
and long range forecasting will be 
done — and even weather control 
might be possible. For example: Were 
a drought area accurately predictable, 
governments could shift crop plantings 
to favored areas and set up storage 
and crop payments to avoid waste 
and loss. The effect of this on an 
international scale could end wars and 
revolutions. 

By exploiting computers, opera- 
tional research would be applicable 
to the tremendous problems in national 
planning of production, transporation, 
power, inventory, labor and service. 
Little in world economics is unaffected 
by the weather, and most of it would 
benefit by better knowledge of wea- 
ther trends. 


2. Public Health. In public health, 
great masses of data gathered over a 


*This is an abstract from the paper ‘‘Can 
Computers Help Solve Society's Problems,”’ 
by Jerome Rothstein, Edgerton, Germeshau 
sen and Grier, Inc., presented to the 1959 
Western Joint Computer Conference 


long time must be digested by sophis- 
ticated statistical techniques before 
valid cause and effect relationships 
can be discerned. For example: Fluori- 
dation of drinking water is backed 
by much medical opinion and bitterly 
fought by some lay groups. It should 
be possible, by computers, to gather 
and analyze from the millions of 
people now drinking fluoridated 
water, statistically valid evidence of 
the effect of fluoridation on every 
ill to which the flesh is heir. If one 
has faith in democracy, one must be- 
lieve the majority would accept such 
truth. If it turned out that tooth decay 
could be reduced safely, the gain 
would be incalculable. 


Or, consider the effect of radiation 
background on cancer, _ still-births 
and gentic mutations. Clearly, we 
cannot make controlled human ex- 
periments. But some areas, due to 
altitude or the presence of uranium 
ores or monazite sands, have high 
natural radiation backgrounds. Thus, 
it seems entirely feasible to get statis- 
tically convincing data from popula- 
tions living under a variety of radia- 
tion conditions. Detailed analyses of 
these great masses of data, practicable 
only with computers, might reveal 
correlations between radiation level 
and cancer, congenital defects, etc. 


Another field involving the gath- 
ering and analysis of vast quantities of 
data is that of poisons that might have 
subclinical effects, such as auto ex- 
hausts, industrial wastes, agricultural 
sprays, food preservatives, and tobacco 
smoke. In fact, it mow seems that 
“industrial fallout” could be a greater 
health hazard than radioactive fall- 
out. If one could prove, for example, 
by statistical handling of the great 
quantities of data required, that Rocky 
Mountain dwellers have far less heart 
trouble than smoggy industrial-city 
people, then laws and enforcement 
for better urban smoke control would 


be supportable. 


(Please Turn to Page 52) 





THESE FEATURES 


Make The BS&B 


"FO 


TODAY’S OUTSTANDING 
VALVE IN ITS CLASS! 


BS&B Super 70 Control Valves are 
widely used with instruments to control ma 
pressures, temperatures, liquid levels and : 
flow. They efficiently handle gas, air, 
vapor, steam or liquids in a wide variety 
of applications. Valve bodies are avail- 
able with either the patented clamp ring 
—float ring closures—up to 600# ASA— 
or the conventional flanged-gasketed 
type closures in ratings up to 2500# ASA. 
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DP Body w/clamp ring— DP Body w/flanged- 
float ring closure gasketed closure 





Direct, Reverse and Pressure Balanced . 2-Piece Forged Steel Clamp Ring 


VALVE BODIES AND ” Actuator . Type 303 Stainless Steel Packing 
. Diaphragm Plate of Ductile Iron Followe 
INNER VALVES REVERSIBLE . Moulded ‘Sesiveem of ‘Buno-N With . onan Duty Adjustable Bolted 


WITHOUT ADDITIONAL PARTS Nylon Inserts Construction 
. Pressed Carbon Stee! Case . Teflon CVU, TA and GA Packing 
. AIS! 303 Stainless Steel Stem . Solid Cast, Step-Type Design 
. Tempered Steel Spring, Precision . Flanged-Gasketed Closure 
Calibrated To Within + 2% . Clamp Ring—Float Ring Closure 
. Ductile Iron Yoke High Capacity, Stable Flow Body 





For the location of your nearest BS&B Sales Office or 
Representative, consult your Chemical Engineering Cat- 
alog or Refinery Catalog. Or if you prefer, write directly 
to us for detailed information. 


Brack, Sivaits s BryYSON, INC. 
Controls Division, Dept. 4-EH5 
7500 East 12th Street Kansas City 26, Missouri 
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It is quite likely that many such 
vital public health truths are thus 
buried in a sea of accidental factors. 
These possible areas of computer 
application seem too real and too 
alluring for us to overlook much 

, , longer. 

instrumentation for most 

precise temperature control | 3. Socio - Biologic Nature of Man. 
| Although every human being is a 


NOW e unique complex of factors, this does 
UNIVERSAL: | mot prevent the drawing of valid 
statistical inferences about human 
controls the most unstable temperature systems populations as a whole. One senses 
| here the possibility of classifying 
Model JSB Stepless Controllers mankind into groups of sufficient sim- 
ilarity to enable the drawing of medi- 
cal or social inferences about such a 
group. The recognition of hereditary 
characteristics, of distinguishable 
blood types, of “tendencies” and “pre- 
dispositions,” and the development of 
strains of mice prone to cancer, all 
suggest that such useful classifications 
do exist. If an individual could be 
adequately characterized within a 
number of such biological and psycho- 
— ae —s logical classifications — say 10,000 — 
or any operation requiring precise Mt 
it would be tremendously useful in 
control of any temperature, through | medicine and psychiatry. 
electric heaters, money can’t buy a finer 
instrument. Infinitely modulates heater Here again, the setting up of such 
power. No on-off pulses; prolongs heater- | a program would require truly tre- 
mendous amounts of data, and of pro- 
cessing, analysis, and testing. The 
said ' 2s ; | automation of hundreds of complex 
maximum and minimum input control. | labo -ed toht be ne- 
. ; aboratory procedures might ne 
Tubeless, Compact. Requires least cessary before people could be so 
maintenance and operating attention. “typed.” Years might pass before any 
practical result would be obtained — 
although I doubt it. 


life and saves power. Now provided with 
exclusive manual switch and adjustable 


The most compact programming system 
available includes Model JSBG (left) for any But such peograms would bring 
operation involving a time-temperature enetien oven: Capen Ge. cetuanes. 
; . | More valuable, more satisfying lives 
cycle. Its simply cut cams integrate and | would result, if life patterns of bio- 
control time with temperature. | logically-similar individuals were 
Check the features that permit longer runs, =. eee enee 
assure uniform top quality, cut operating studies might yield deep insight, enab- 
costs. Ask your West representative or ling us to see how different cultures 
write direct for Bulletin JSB and JG, | generate differing syndromes of stress, 
disease and behaviour. We could de- 
en velop a social science producing con- 
ISA Instrument-Automation | scious improvement of customs, values, 
Conference & Exhibit | motivations — toward maximum 


WEST nal ume San ——— development of individual achieve- 


k : é 
CORPORATION May ioi2. 1960 ment and satisfaction. 


SALES OFFICES IN PRINCIPAL CITIES Booth 419-421 ’ . 
In these times of international 


4355A W. Montrose, Chicago 41, Ill. tensions and atomic bombs, the world 
the trend is to WEST | cannot afford to neglect these possibili- 
British Subsidiary | . . ° 
WEST INSTRUMENT LTD., | ties. With computer techniques, auto 
| mation, and determined creative peop- 


52 Regent St., Brighton 1, Sussex 
Represented in Canada by Davis Automatic Controls, Lid le, such dreams will come ever closer 
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TO THE ENGINEER 
who wants to transfer 51 circuits simultaneously 


If you need simultaneous transfer of a large 
number of circuits without fail, take a look at 
AE’s new WQA relay. It will do the work of 
four or more heavy-duty, general-purpose 
relays each with maximum spring pile-ups, 
and sustain 50 million or more operations 
without readjustment. 


In the WQA relay, all moving springs pass 
through holes in a unique actuating “card.” 
Moved directly by the armature, the card in 
turn actuates all the moving springs. This 
method of operation pre-establishes exact 
timing and sequence of all spring operations, 
and at the same time assures perfectly syn- 
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AE Series WQA 
Quick-Acting } 
Wire-Spring Relay i 
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chronized “‘break-before-make” on allcircuits. 
Contact capacities on WQA relays can be 
custom-tailored to your needs, with either 
one, two or three levels of contact assemblies 
available, each with a capacity of 17 Form C 
combinations. Other Forms available. 

Our circuit engineers will be pleased to work 
with you in adapting the WQA to your spe- 
cific design. Or, if you wish, they’ll take on 
the complete packaging job. 

If you’d like more information on the WQA 
relay, address your request for Circular 
1957 to: Director, Control Equipment Sales, 
Automatic Electric, Northlake, Illinois. 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 
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You know you're RIGHT 


with JERGUSON 
LIQUID LEVEL 
GAGES 


fa->" 
a 
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* clear visibility 
* easy installation 
* long life 


* minimum 
maintenance 


Complete line — wide range of sizes, 
pressures, hook-ups, materials. 


Reflex or Transparent — Reflex for 
pressures up to 4000 Ibs. @ 100° F. Trans- 
parent for pressures up to 20,000 psi test. 


Design-construction — liquid chamber 
machined from solid steel bar. Covers and 
glasses tightly locked over liquid chamber. 
Perfect seating, confined gasket insures 
against failure. Glasses practically unbreak- 
able; specially treated for clear visibility 
over long periods. Metal parts rustproofed. 
Choice of Materials — stainless, monel, 
nickel, hastelloy, etc. Rubber, neoprene, 
lead, teflon, Kel-F and other linings. Meet 
or exceed AISI, ASTM and/or API-ASME 
requirements. 

Specials — include non-frosting, large 
chamber, heated, welding pad, remote read- 
ing, lined, inclined and magnetic. 

Every gage backed by over 50 years of ex- 
perience... your guarantee of complete 
Satisfaction. 

Want details? Write for Catalog 

No. 335. 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Adams Street, Burlington, Mass. 
Offices in Major Cities 

Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 











Pétrole Service, Paris, France 
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Engineers 
monitor data 
output levels of 
new high- 
performance 
recorder for 
Minuteman 
testing. 
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Minuteman ICBM Sets Tough 


Goal for Recorders 


The multistage, solid propell- 
ant Minuteman ICBM with a 
range of over 6,300 miles and 
speed of over 15,000 mph, im- 
poses some mighty stringent re- 
quirements on its ground sup- 
port equipment. The Ampex 
Corp. will certainly attest to the 
truth of that statement. It was 
their newly developed solid- 
state analog recorder, that was 
selected by Boeing Airplane Co. 
as the primary recorder/repro- 
ducer for the huge missile’s 
ground support station. 

When it is realized that the 
estimated hold-time on a missile 
range, such as Patrick AFB 
(where more advanced ICBM 
testing is conducted) runs in ex- 
cess of $40,000 an hour, it is not 
surprising that high reliability 
and very minimum down-time 
were specified for the recorder. 
Down-time, in this case, was de- 
fined as any departure from 
specified performance in terms 
of accuracy during life of the re- 
corder. An all solid-state modu- 
lar packaged system helped to 
assure meeting this requirement. 


Tape damage also can be a 
terrifyingly expensive misfor- 
tune in missile data recording. 
To combat damage, air is used to 
guide the tape on the new re- 
corder. By this method, the tape 
is lifted off the surface of the 
guides by means of an air film, 
in a manner which centers the 
tape with respect to the guide. 
The result is a double -edge 
guiding without having the tape 
touch either edge of the guide. 


The first nine recorders 
shipped to Boeing will have a 
frequency range of 300 cycles to 
250 ke with a 60 ips tape speed. 
This is great — but not good 
enough to keep the “Minuteman” 
happy. Hence, the circuitry and 
magnetic heads are presently 
being engineered to extend the 
bandwidth capabilities of the re- 
maining eight recorders, to pro- 
vide recording up to 500 ke at a 
tape speed of 120 ips. 

Phase response, so important 
in FM/FM telemetry systems 
such as Boeing’s has been im- 
proved to be simultaneous with 








an amplitude response that is 
flat +3 db over full bandwidth. 

Minuteman testing now uses 
'o-inch-wide tape with seven 
tracks. The magnetic tape re- 
corder has three tracks on one 
head stack recording the high- 
density pulse-code-modulated in- 
formation, and four other tracks 
on another head stack recording 
the FM/FM telemetry and other 
information. Standard reels, 14 
inches in diameter, provide 24 
minutes of recording time at 60 
ips speed. Since retrieval time 
may take longer, the machine 
has a means of sensing the end 
of the tape and switching to a 
second transport. At 60 ips tape 
speed, information is transmitted 
at up to 350,000 bits per second. 


Computer Translators 


Two new Model ZA-100 com- 
puter language translators make 
it possible for engineers to proc- 
ess millions of specific items of 
scientific information in ex- 
tremely short periods of time. 
Developed by the Electronic En- 
gineering Company of Califor- 
nia at Santa Ana, these “lin- 
guists” have been in operation 
at the North American Aviation 
Missile Division, Downey, Cali- 
fornia and the System Develop- 
ment Corporation in Santa Mon- 
ica. 


It formerly took 6 weeks to 
manually process about 1.0% of 
all the data from a test flight. 
Now, with the aid of the ZA-100, 
the engineers automatically 
process a higher percentage in a 
week’s time. Even better results 
are expected as more operation- 
al experience is gained. 


Data-processing engineers re- 
port savings of 5 to 1 over the 
use of a computer for the trans- 
lation or buffer operation. Al- 
though the translation function 
could be performed by the com- 
puter, if it were properly pro- 
gramed, the computer would be 
performing a task which is more 
economically feasible for a sim- 
pler mechanism. Therefore, the 
translator enables an electronic 
data-processing manager to fully 
employ his computer on more- 
complex operations even though 
there is a translation require- 
ment. 





STEALS THE SHOW 
in closed-loop process control 


First at the ISA meeting in Houston, again in Pittsburgh — 
CEC’s new 26-212 Process Chromatograph stole the shows. 


Why ? Because its modular design means that buyers now can choose 
from among the most advanced chromatographic features, yet buy only 
what they need. Among its design options: high speed, multiple columns, 
precutting, back flushing, continuous variable attenuation, and 

multiple stream switching. 


Why else? Because the 26-212’s high speed makes it ideally suited to 
automatic, closed-loop process control. It’s an instrument man’s 
instrument, with plenty of room inside for adjustments, reprogramming 
and rebuilding for new applications ...no valve lubrication, no preventive 
maintenance needed. Read all about the money-saving modular design 
of the 26-212 in Bulletin CEC 1860-X4. 
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Centralized Taylor Control Panel for the four main process units 
at Trafalgar: (1) Crude Fractionation, (2) Catalytic Cracking, 
(3) Gas Plant, (4) Catalytic Reforming. 
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Taylor 333RD Differential Pressure Tr ransmitters used on Catalye 


tic Gasoline Splitter Feed. 


Taylor Boiler Feed Water Pressure Transmitters — one of many 


applications. 











TRANS AIRE* Soames Treennitter - — installed on C atalytic Utility control panel for power plant at the Trafalgar refinery. 


Gasoline Splitter column bottoms. iets 
Leg .S. Pat. Off. 
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INSTRUMENTED ENTIRELY BY 


Located at Bronte, Ontario, the 20,000 bpsd Trafalgar Refinery 
is one of Canada’s newest and most practical. Designed and 
built by C F Braun & Co of Canada Ltd., it is a completely in- 
tegrated refinery, processing a blended Canadian crude orig- 
inating in Alberta, Saskatchewan and Manitoba. Refined 
products include several grades of motor gasoline, aviation 
gasoline, jet fuels, fuel oils and liquefied petroleum gases. 


Transmitters, receivers, controllers and panel boards through- 
out this modern refinery were supplied by Taylor Instrument 
Companies of Canada, Ltd., working in close cooperation 
with Cities Service and Braun engineers. Such a highly in- 


tegrated plant layout demands the utmost instrument dependa- 
bility, and we are proud of the fact that Taylor’s reputation 
merited this responsibility. Also that our Canadian subsidiary 
could supply the wide range of instruments needed to control 
all the variables involved in the diverse processing require- 
ments of this complex refinery. 


Taylor subsidiaries are also located in England, Australia, 
West Germany, with facilities to serve your foreign operations. 
Call your Taylor Field Engineer, or write Taylor Instrument 
Companies, Rochester, New York, or Toronto, Ontario. 


Lake Ontario fish thrive in Trafalgar Refinery’s waste water. 
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This 6,000 gallon aquarium is supplied with effinent water actually more pure than originally drawn 
trom the lake. The water treatment plant is reputed to be the most efficient ever installed in a refinery. 
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The Taylor control panel for the 


Trafalgar water treatment plant. 
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This instrument tubing panel, under 
the Control Room at the H. A. Wag- 
ner Station Unit #1! of the Baltimore 
Gas G Electric Co. has 21 Runs of 
CRESCENT ARMORED MULTITUBE 
comprising 140, Y% inch O.D. aluminum 
tubes for the long runs to this junc- 
tion panel, top half of which is shown. 

Aluminum tubes were used for the 
long runs to this point because of the 
lower cost of aluminum. Single cop- 
per tubes were used for the short 
runs from bulkhead bars to the in- 
struments. 


for dependable performance of instrumentation and control tubing 


CRESCENT ARMORED MULTITUBE® is a group 
of tubes spirally cabled together. One tube in each layer 
is a bright blue color, which makes identification of 
any tube at both ends an easy matter. 

Users report savings in installed cost of from two to 
live times the cost of CRESCENT ARMORED MUL- 
TITUBE® as compared with the old method of using 
single tubes. Using the MULTITUBE® system will re- 


The spiral cabling of the tubes prevents distortion 
when the entire assembly is bent on a short radius. The 
tubing assembly is protected by a flexible, interlocked 
galvanized steel armor, or by a tough corrosion-resistant 
thermoplastic sheath or both. 


Furnished in from 2 to 37 Tubes of copper, alumi- 
num, steel, polyethylene up to 1000 feet. Also special 


sult in fewer connections and fittings, lower cost fon 
supports or racks, ease of mounting and less space. 


construction for underground runs. This product is 
licensed under U.S. Patent 2,578,280. 


Send for Bulletin 356-C giving complete information and engineering data 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, NEW JERSEY 


* Reg. Trade Mark 
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Transistors Assembled 
in Two Seconds 


A miniature automatic assem- 
bly line at IBM’s Poughkeepsie 
plant is now turning out com- 
puter transistors at the rate of 
1,800 an hour. After completing 
its first month of production, it 
has proved itself to be roughly 
five times faster than generally- 
used semi-automated systems. 
The increased speed was not at- 
tained by sacrificing quality, 
however, for the machine holds 
tolerances as close as 0.0005 inch 
and produces more uniform 
transistors than ever before. 

Today’s new computers, like 
the IBM 7090, which contains 
more than 50,000 transistors, de- 
mand uniform, very high qual- 
ity, yet inexpensive transistors. 
Thus, automatic production be- 
comes a “must.” 

This highly successful assem- 
by system shown above is an 


electro-mechanical machine con- 
sisting of six turntables, two ov- 
ens and a welding unit. Six pre- 
formed parts are fed automatic-- 
ally to the turntables (each of 
which injects one component) by 
vacuum or gravity feed into 
small carbon cylinders. These 
serve to position and transport 
the parts on conveyor belts for 
fabrication at welding and bond- 
ing units. 


Quality control is enhanced by 
individual inspection at each step 
in the process. Self-checking is 
accomplised by photocell and 
mechanical devices which reject 
cylinders with missing or poorly 
positioned parts, and electrically 
check welds. The machine intro- 
duces a new level of quality con- 
trol to the manufacture of trans- 
istors. 


Varian protects 
hydrogen brazing 
operations with 
J-W gas detector 


Construction of Varian Associ- 
ates backward wave oscillator 
tube involves brazing two copper 
tubes with silver eutectic. In the 
operation shown an oxygen flame 
in a hydrogen atmosphere flows 
the eutectic. 

Varian protects against a build 
up of an explosive gas mixture in 
the shop with a J-W warning sys 
tem. The indicating 
unit (model RV, 
shown at right) is 
situated in a central 
place and monitors 
nine work stations 
automatically at four 
minute intervals. 


Varian’s explosive gas detector 
system was designed to custom 
requirements. If you have an ex- 
plosive gas hazard in your opera- 
tions, contact Johnson-Williams 
for information on standard models 
and J-W engineering service on 
gas warning systems. 


-. Johnson- 


Cl Williams, Inc. 


Palo Alto 14, California 


Le atacitili in explosion preve ntion 
since 1927 
Canadian customers please write: 
Safety Supply Co., Toronto, Ont 
Fleck Bros. Ltd., Vancouver, B. C 
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New from United States Gauge... 


Wide controller model range. The USG Pilot-Positioner is available with most 
controller models in the USG Pilot line. These include pressure measurement 
from 30 in. Hg vacuum to 10,000 psi (applicable to liquid level as well), and 
temperature measurement from —350F to 1000F. Also, proportional band, 
or adjustable differential gap (for fast-stroking valve). 


adjustable for 0 to 75%, 
Unit measures a compact 8% in. square. 


Eliminates second unit! Valve-mounted close 
to the process, the USG_ Pilot-Positioner 
minimizes transmission lags, provides higher 
precision and speed in valve action. Need 
for separate valve positioner is eliminated, 
cutting initial cost of two controls and sav- 
ing on installation and maintenance. Unit 
fits any standard diaphragm motor valve. 
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NEW! USG CONTROLLER AND 
VALVE POSITIONER COMBINED! 


. .. in low-cost, valve-mounted 
U.S. Gauge Pilot-Positioner 


First practical combination of an indicating pneu- 
matic controller and a valve positioner. One 
compact unit for temperature or pressure control 
and quick, accurate valve positioning. Check de- 
tails here. Then send for Bulletin FO29 today! 





USG 


AIR 





PRESSURE 
TRANSMITTER 
\ 


PRESSURE 
TAP” 


The unit can have its measuring element di- 
rectly connected to the process. Or, as shown 
in diagram, it can be a pneumatic receiver for 
use with all makes of pneumatic transmitters. 
This permits additional indicating or record- 
ing at a remote panel board, as well as indica- 
tion of the variable at the valve. 


REMOTE 
INDICATOR OR 
RECORDER — 





=—AiR 


PRESSURE OR 
= — << C 

















New non-bleed relay. Faster, more accurate 
and positive positioning action is assured 
with a new USG-designed, high capacity 
non-bleed relay. A control by-pass panel 
with manual-automatic-service positions is 
offered as an option, mounting underneath 
the instrument case. Another option permits 
remote pneumatic set point adjustment. 


Mechanical feedback; one air supply. The new 
Pilot-Positioner employs mechanical feedback 
through a lever system. Controller’s pneu- 
matic components are used to amplify air 
pressure. Only one air supply required and 
pressure can be as high as 65 psi. Adjustable 
for valve stem travels from % in. to 4 in. 
Valves can be air-to-open or air-to-close. 





additions to the USG line! 


NEW! MODERNIZED RECORDER HAS 
UNIVERSAL CASE FOR ALL MOUNTINGS 
AND CONNECTIONS 


Also features largest chart opening in the industry 


Now, the time-proved, field-proved United States Gauge 12-inch 
pressure and temperature recorder with completely new, trim, 
practical exterior design . . . including many important features 
found only on higher priced instruments. Now, outside and in 
... the USG Recorder offers still more quality, performance and 
advantages at a money-saving price. Write for Bulletin 3025. 


Recessed back. Connections can en- prevents recording errors due to 
ter case vertically or horizontally stress on case 

without special mounting. Modern design. Enhances modern 
Largest chart opening in the industry. equipment. Stainless steel escutch- 
114-in. diameter for better visibil- ¢on can be embossed with equip- 
ity of chart. Shatterproof glass or ment manufacturer's name. 

blind door optional. Fluorescent lighting optional. Ends 
over-heating of case. Improved 


Removable door. New hinge pins : 
door skirt increases light on chart. 


permit easy removal of door for 
access to instrument. Dust ledge. Top and bottom. Pro- 


Light weight. Cast aluminum case. tects door from dust, moisture. 


Steel back plate provides rigid ref- Ball pivoted pen movements. Exclu- 
erence surface for components, sive. For 1, 2, 3 or 4 pens. 


Be 


New Temperature - Compensated New All Stainless Steel Gauges. New Pulsation Dampener Line. New Chemical Attachment Line. 
Gauges. High accuracy gauges A.S.A. Grade B drawn case Access at side of unit to adjust- For protection against corrosive 
maintaining calibration in the gauges with type 316 stainless able restriction in passage. No fluids. Resembles pulsation damp- 
order of = 0.25 to 0.75 per cent steel Bourdon tube, movement, need to unscrew the gauge to ener in arrangement of adjust- 
of range, over temperature ex- socket (welded), case and ring. fill top chamber with oil, or per- able restriction. If required, can 
tremes as wide as —40 to + 125F. Ranges up to 5000 psi. form routine maintenance. perform damping function also. 





Extensi to P tic Receiver Line Gauges with Stainless Steel 


ALSO NEW! Sensitive Pressure Switch Diaphragms 


Gauge with External Zero Setting Portable Field Test Gauge 














——-~ | UYUNITED STATES GAUGE 


in The 
—— Division of American Machine & Metals, Inc., Sellersville, Penna. 
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ATOMIC POWER 
DEVELOPMENT 


Openings in Electrical and 
Instrumentation Section 


for: 


Controls Engineer 


Require knowledge of Reactor Ki- 
netics, background in Control Sys- 
tems Analysis (including working 
knowledge of Analog and Digital 
Computers), and working knowl- 
edge of nuclear reactor instrumen- 
tation. Experience in design of 
control systems for power plants 
desirable. 


Instrument Engineer 


Require five years experience in 
Control Systems Design (preferably 
power plants) and working knowl- 
edge of nuclear reactor instrumen- 
tation. 

If you meet our requirements, we 
will move you to Detroit and assist 
you with your first three months 
living expenses. Salaries commen- 
surate with ability and experience. 


Send resume of your experience to: 


G. A. SOLD 


ATOMIC POWER 
DEVELOPMENT 


ASSOCIATES, INC. 
1911 First Street 
Detroit 26, Michigan 
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Speeding Nose Cone Gaging 


Gaging of plastic nose cones 
and radomes used to take a week, 
but now, with “Vidigage,” an 
ultrasonic resonance instrument 
made by Branson Inst., it takes 
only a few hours. Using this de- 
vice at Brunswick-Balke-Collen- 
der Co. at Marion, Va., Bomarce 
missile nose cones, requiring de- 
sign tolerances as close as 
+0.001”, are gaged more accu- 
rately and quickly than previ- 
ously thought possible 

Gaging is extremely critical, 
because electrical transmission 
of radar waves is adversely af- 
fected by thickness variations. 

Measurements with consistent- 
ly confirmed micrometer accur- 
acy, can be made on any size or 
shape, while part is still on the 
mandrel because gage needs ac- 
cess to only one side of material. 
A continuously varying frequen- 
cy is changed into mechanical 
vibrations which are transmitted 
into the plastic. At certain fre- 
quencies, dependent on type and 
thickness of material, harmonic 
resonances result. These appear 


Vibration Moni- 
tor. This light- 
weight instru- 
ment system by 
Consolidated E- 
lectrodynamics 
will warn pilots 
of malfunction in 
any of the four 
Rolls - Royce jet 
engines in three 
DC -8 transports 
being built by 
Douglas for Ali- 
talia Airlines. En- 
gine vibration 
moves case of 
pickups (right) 
generating a volt- 
age in pickup coil surrounding a 
stationary magnet (seismic 
mass). This signal, empowered 
by the transistorized amplifier 
(center), drives indicator (left) 
in cockpit. Since pickup is air 
damped, its characteristics are 
practically unaffected by tem- 
perature through —65 to +500°F 


Nose cone of a Bomare missile 
receives a final thickness check. 
as traces on a display tube. Cali- 
brated scales placed in front of 
tube permit direct reading of 

thickness. 

The new method is so speedy 
and reliable that, now, a two- 
man team measures over 4,000 
check points on a B-58 nose ra- 
dome in less than a day. 


range. If vibration exceeds a pre- 
set level, a warning light alerts 
pilot. He can identify faulty en- 
gine by switching the indicator 
from engine to engine. Vibration 
monitor is said to detect incipi- 
ent engine trouble long before 
any other method could sense it. 








pe: 


safe...even for nitric, sulphuric, and 
hydrochloric acids...alums and hypochlorite bleaches 


A valve completely fabricated of chemically inert PVC — right down to 
the valve stem. It’s the new Foxboro all-plastic needle valve. 

Nothing but chemically inert plastic comes in contact with the process 
fluid. Downtime for replacing corroded valves is eliminated. Smooth, 
impervious plastic surfaces minimize product build-up. 

Foxboro all-plastic parabolic needle and matching seat are produced 
with toolmaker’s precision from normal-impact grade PVC. Even at lowest 
flow rates, valve will deliver precise control of fluid flows. 

Properly applied, and correctly installed, the Foxboro PVC valve will 
normally last longer than even the most expensive valve of corrosion-resistant 
alloys. Ask your Foxboro Field Engineer about it, or write for Bulletin 5C-16. 
The Foxboro Company, 345 Neponset Ave., Foxboro, Mass. 
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Condensed Specifications 


Sizes up to 1 inch 
Maximum Pressure Rating 
75 psi at 75F 
50 psi at 140F 
Temperature Rating 
140F maximum 
30F minimum 
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NEW DE-LINE 


annunciator has 


70°% MORE 
ENGRAVING 
AREA «= 


precise 


PA-102 
LOW PRESSURE 
MILL ROLL 
LUBRICATING 
OIL 


trouble legends 





Scam De-Line annunciators, your 
systems’ sentry, now offers the new 
MAGNA-PLAC nameplate which 
provides 70% more engraving area. 

The MAGNA-PLAC nameplate 
gives the engineer increased space to 
more accurately describe condition 
variations or to employ larger char- 
acters for greater visibility. It is in- 
terchangeable with standard Scam 
nameplates and optionally available 
without extra charge. 

Other De-Line features include 
side or stack mounting for practical, 
economical system expansion; a sin- 
gle plug-in relay for both normally 
open or normally closed contacts; 
and sequence options after installa- 
tion. 

Yes, continuous product improve- 
ments such as MAGNA-PLAC, 
flexible application, ruggedness and 
reliability are what make De-Line 
the engineer’s annunciator. 


Complete Monitoring Systems 
for Industry 


INSTRUMENT CORP. 


Dept. F, 1811 W. Irving Park Rd. 
Chicago 13, Ill. 


Representatives in Principal Cities 





WRITE FOR MORE INFORMATION on 
De-Line MAGNA-PLAC. Just sign and attach 
coupon to company letterhead 


NAME 
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Proper Combustion 


Boosts Efficiency 


of Glass Furnace 


With the addition of just a few 
pieces of automatic control 
equipment, the Diamond Glass 
Co. at Royersford, Pennsylvania 
is now enjoying a remarkable 
improvement in its production 
efficiency and the quality of its 
glassware. 

Some time ago, the company’s 
engineers came to the conclusion 
that better fuel economy, maxi- 
mum output, better glass color 
control, proper flame pattern and 
lower furnace maintenance costs, 
could all be attained by simply 
maintaining consistently good 
furnace combustion conditions. 


Figure 1. Ralph Hignett, Instru- 
ment Engineer, checks Bailey 
continuous recording analyzer at 
Diamond Glass Co., Royersford, 
Pennsylvania. 


Since it was not practical to 
take enough orsat measurements, 
during a given time interval, to 
insure that no undesirable total- 
air changes were occurring in 
the furnace, other methods had 
to be used. The Bailey Meter Co. 
was given the job of applying 
automatic controls to the system. 

At first, a continuous recording 
oxygen and combustibles analyz- 
er and sampling system was in- 
stalled. The sampling device used 
was a water-cooled tube, pro- 
jecting horizontally into the fur- 
nace, above the molten glass sur- 
face. In order to control the 
excess air (% oxygen) in the 
furnace, a proportional pneu- 
matic controller was used to 
control the fuel-air ratio to the 
proportioning type burners, by 
sensing the percent of oxygen. 

As a further refinement at a 
later date, a reset relay and man- 
ual-auto control station were 
added. The result was very satis- 
factory. The continuous record- 
ing analyzer showed a 1% oxy- 
gen cycle for a 12 gph variation 
in firing rate of +6 oil. All the 
orsat tests previously taken, had 
not shown this. Corrective ac- 
tion was taken and the company 
engineers’ goals were realized. 

Now, there is a greater fur- 
nace output with less “seeds” in 
the finished ware; flame patterns 
are better; minimum (1.0%) ex- 
cess air increases fuel economy; 
and it is possible to move from a 
very high- to a very low-color 
flint glass, in a matter of 6 to 8 
hours by changing the combus- 
tion conditions from a lean 2.0% 
oxygen to a rich 1.0% carbon 
monoxide. 





QUALITY ON 
CRASH PROGRAM, 


- 


Figure 2. Recorder trace 
showing percent Oxygen in 
furnace before fuel-air ratio 
was adjusted. When you're faced with a crash pro- 


gram, don't compromise on quali- 


ty ... rely on EMCOR Standard 
Figure 3. Recorder trace Cabinets to house your electronic 
showing about %2% Oxygen i F 

in furnace after control was and instrument equipment. Choose 
added. from over 600 basic EMCOR Frames 
that can be joined side-by-side, 
front-to-back, back-to-back, one 
above the other or in any combina- 
tion thereof for versatility in control 
center design. Your selection of units 
of the FMCOR Modular Enclosure 
System «ssure you of dynamic de- 
sign, greater load carrying capaci- 
ties combined with modern fabricat- 
ing techniques and rigid quality 
craftsmanship standards. Service is 
an important factor too-.. . EMCOR 
satisfied customers are served nation- 
wide by qualified sales engineering 
representatives as near as your 
phone. Write for full details today. 














Condensed Version of 
Catalog 106 Available 
Upon Request. 


Originators of the Modular Enclosure System 


ELGIN METALFORMERS CORP. 


630 CONGDON ° DEPT. 1222 ° ELGIN, ILLINOIS 


*Registered Trademark of Elgin Metalformers Corporatio™ 
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At The Ramo-Wooldridge Laboratories... 
integrated programs of research & development 
of electronic systems and components. 


The new Ramo-Wooldridge Laboratories in Canoga Park provide 
an environment for creative work in an academic setting. Here, 
scientists and engineers seek solutions to the technological prob- 
lems of today. The Ramo-Wooldridge research and development 
philosophy places major emphasis on the imaginative contribu- 
tions of the members of the technica! staff.# There are outstanding 
opportunities for scientists and engineers. Write Dr. Richard C. 
Potter, Head, Technical Staff Development, Department 20-E. 
THE RAMO-WOOLDRIDGE LABORATORIES 
8433 FALLBROOK AVENUE, CANOGA PAR A RNIA 


RK, CALIFORN 
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An electron device permits scientists to study the behavior of charged dust particles held in suspension. 
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NEW 
CORROSION- 


lial RESISTANT 
iniature Missile Computer PRIMARY 


This miniaturized, digital com- cUuTS 

puter, weighing less than 32 

pounds, and occupying only % PUMPING COSTS 
cubic feet, is destined to ride in 
a missile to the moon. Developed 
by Librascope, under a $1.8 mil- 
lion subcontract, it will be inte- 
grated with the Centaur inertial 
guidance system, developed by ACIDS 
Minneapolis-Honeywell. ALKALIES:*°* 


GASES 


This pint-size computer will 
SLURRIES-:~* 


accept inputs from the inertial 
platform, perform the necessary 
guidance computations, and pro- 
vide steering signals to the Cen- 
taur control system. The compu- 
ter is equipped with silicon tran- 
sistors throughout, and is built to 
withstand a wide range of en- 
vironmental extremes. 


The National Aeronautics and 
Space Administration is sponsor 
for the Centaur program. This 
ambitious project authorizes the 
placement of a 750 pound pay- 


load on the moon and shots of 

instrumented space satellites in- Oe for-Fovilore Insert-Type Plastic Dall 
to orbits ranging from 300 to ' F 

22,000 miles. Flow Tube Accurately Measures Difficult Fluids At Lower Cost. 


Convair Astronautics Division @ Reduces pumping and transmission costs lowest head 
of General Dynamics is prime P ping ee ca 
loss obtainable. 


e Lowers initial and installation costs . . . eliminates field 
drilling, requires less space . . . compact, low cost, lightweight 
tube installs between pipe flanges on process line. 

e Accurate... within + 1% of actual flow rate uncalibrated; 
within + 4% of 1% calibrated. 


With most complete line of primary elements, backed by 69 
years of experience, B-I-F can provide the answers to your fluid 
measurement problems. 





contractor for the Centaur three- in dus tri es 


Diy ol hg cel Be BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 
coupled to a 15,000 pound thrust 
second stage powered by liquid 
oxygen and hydrogen. The third . , : 
stage liquid engine is now under Request Bulletin 115-R1 for complete details. Write . . . 
development by Jet Propulsion B-I-F Industries, Inc., 553 Harris Ave., Providence 1, R. I. 
Laboratory. CIRCLE NO. 44 ON PAGE 139 
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New Type K-3 Potentiometer keeps 





Melpar’s radar test gear ‘‘on the beam” 


Obtaining a high electrical accuracy is vital 
when designing and producing radar and fire con- 
trol devices, analog and digital computers, etc. 
Melpar Inc. at Falls Church, Va., a subsidiary of 
Westinghouse Air Brake Co., relies on L&N’s 
Type K-3 Universal Potentiometer as the prime 
d-c measuring instrument for their entire plant. 
The K-3 inter-compares standard cells calibrated 
by the National Bureau of Standards. Then, using 
these cells as reference, it calibrates the accuracy 
of voltmeters, ammeters and wattmeters used 
throughout the plant to check this complex elec- 
tronic equipment. 

This heavy workload of checking standards and 
instruments is easily handled by the K-3 because, 


/_ ISA Journal 


as the head of the Quality Control Laboratory at 
Melpar says, its new design and convenience fea- 
tures permit “faster readings . . . and human errors 
are avoided because of the K-3’s central reading 
window and decimal point indication of range. It 
is also much easier to standardize.” 

With these features, plus others such as the in- 
strument’s guarding against static and leakage, its 
built-in auxiliary potentiometer, etc., this Type 
K-3 will give you more accurate emf measurements 
in less time. Why not investigate the possibilities 
of this advanced potentiometer today. Write for 
the six-page Data Sheet E-51(6) on the K-3 from 
Leeds & Northrup Company, 4929 Stenton Ave., 
Philadelphia 44, Pa. 


Instruments i] Automatic Controls « Furnaces 
a 
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Credit Card Punches IBM Card 





Dashew Business Machines 
has developed a machine for di- 
rectly punching pre-scored IBM 
cards at point of use. Called a 
Printapunch, it simultaneously 
prints and punches from an em- 
bossed plastic or metal plate by 
manual operation. Holes in the 
plate are translated to standard 
IBM punching or alternate bin- 
ary system which triples data 
capacity of each card column. 
Repetitive data can be printed 
from a plate affixed within the 
machine. Price, quantity or other 
data can be entered through the 
keyboard. 

One of the first machines of 
its type on the market, it com- 
bines simplicity, flexibility, low 
cost, and speed of operation, and 
offers many possibilities for in- 
dustry such as inventory control, 
tool control, payroll accounting, 
maintenance records, parts con- 
trol, purchasing and cost ac- 
counting. The machine is manu- 
factured under license from 
IBM. 

The significant aspect of this 
machine is that it can be used in 
any size organization, with each 
employee or authorized user car- 
rying his personal plastic or met- 
al plate. The round punched 
holes act as punching templates. 
A wide variety of information 
can be contained on the plate ac- 
cording to the application. The 
punched and printed cards pro- 
duced by this machine eliminate 
the separate key punching opera- 
tion normally required in punch- 
ed card systems. 





Vv SMALL SIZE... 


BIG 


PERFORMANCE W 


westronics 5-inch chart 
potentiometer recorders 


combine the quality and features of a 
large recorder in a small package 


THREE MODELS TO CHOOSE FROM: 


MODEL S5—Single Pen with one second full scale pen 
travel, continuous electronic standardization. 


MODEL D5—Dual Pen with two pens traveling the full 
five inches of chart paper, requires only 954” x 814” 
panel space. 

MODEL M5—Miultipoint, scans, samples and prints 12 
points on 5-inch chart paper with accuracy of +0.5% 
full scale. 


Westronics manufactures both 5 inch and 11 inch recorders 
... order today! 
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Size for Size... 

New ASCO Midget 3 Way 
Solenoid Valve 

provides 


UNMATCHED FAST RETURN 


UNMATCHED FAST RETURN 
HED FAST RETURN 
ASN 


Of Cylinders and Diaphragms 


INTEGRAL OVERSIZE ORIFICE SPEEDS EXHAUST CYCLE... ELIMI- 
NATES SEPARATE QUICK VENT VALVE. 

New 3 way Bulletin 8317 with full 14” diameter exhaust ori- 
fice provides quick venting of pressure fromcylinders and dia- 
phragms...assures the fastest cylinder or diaphragm return 
of any valve its size. It takes the place of larger, more ex- 
pensive valves ...eliminates need for connecting a separate 
quick vent valve in the circuit to speed up the exhaust cycle. 


This ASCO valve has only 2 moving parts, mounts in any 
position. Available in normally open, normally closed and 
universal construction... with general purpose, explosion 
proof or watertight solenoid enclosures in 4” pipe size... 
for pressures to 160 p.s.i.... for water to 100°F, air, gases 


and light hydraulic oil to 180°F. 

The Bulletin 8317 Valve is available immediately from stock. 
WRITE for catalog literature and for the new ASCO Stock 
List & Selection Guide listing the world’s largest stock of 
solenoid valves for immediate delivery. 


ASCO Valves 


Automatic Switch CO. 52-H HANOVER RD., FLORHAM PARK, N. J., FRONTIER 7-4600 


AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES « ELECTROMAGNETIC CONTROL 
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nstrumentation 
in Three 
Dimensions 


EDITORIAL 





We who work in this fascinating technology of instrumentation will agree 
that it is a complex subject. Perhaps this complexity is a major reason why men 
in every level of business and industry are almost magnetically attracted to probe 
and learn about its many facets. Because instrumentation embodies varying de 
grees of all professions and technologies, cuts across every industry, and literally 
invades every element of our economy, it is a complex subject. 


How does the technology of instrumentation appear if we fractionate a three 
dimensional view? Let us use three well known directions in terms of the use 
of instruments: (1) Vertical view—where instruments are used in terms of indus- 
tries, (2) Horizontal view—use of instruments according to levels of activity 
within industry, (3) Lateral view—use of instruments according to their func 
tion or their purpose for being used 


The Vertical View. To construct a mental image of our 3-D definition, first 
we erect segments of our vertical view. These are the 20 major classes of industry 
including manufacturing, non-manufacturing and services. Together they will 
spend approximately $8 billion for instruments and related products in 1960 

communications machinery and apparatus iron, steel and nonferrous metals 
mining nuclear products transportation services 
chemicals textiles and leather electric and gas utilities 
petroleum food and beverage government and military 
paper rubber and plastic research and engineering 
education stone and glass products commercial establishments 
transportation equipment, including land, water and aeronautical 
miscellaneous fabricated products of wood, metal, plastic, glass, etc. @ 46869 


The Horizontal View. The second set of elements in our 3-D view of instru- 
mentation are the ten levels of industrial activity. In one way or another these 
elements occur in every business and thus cut horizontally through each of the 
twenty industry groups. Instruments can be employed in each of these ten levels 
of activity. 

management process engineering manufacturing or processing 
finance product design sales and promotion 
maintenance basic research installation of process equipment 


personnel services such as training, employment, etc. 


Lateral View. The third set of elements in our 3-D view are the functions of 
instrumentation. These may be employed in any of the twenty industries and at 
any of the ten levels of activity within these industries. For simplicity this lateral 
view is limited to the three basic functions of instrumentation. 


measurement communication control 


There are hundreds of variables to be measured, equally as many devices to 
measure them, even more ways to transmit or provide the information measured, 
and a multitude of ways to achieve control. 


This is one way to look at instrumentation. It can aid in description, com- 
parison and definition. For certain it explains complexity. Assuming an average 
of five distinctly different variables to be measured in each of the ten levels of 
activity in each of the twenty industries, plus five means of information handling 
for each, and five ways of control for each, we have 3000 intersecting points or 
different specific areas of instrumentation. The scope of industrial instrumen 


tation is more fantastic than we dare imagine 
qe Ww), 


Editor 
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Economic Comparison 
of Alternate Instrument Systems 


by WILLIAM A. CRAWFORD 
(Member of ISA) 
Principal Instruments Engineer 
E. |. du Pont de Nemours & Company 
Wilmington, Delaware 


Here presented are mathemat- 
ical methods by which du Pont 
determines whether proposed in- 
strumentation will pay for itself, 
and selects the most economical 
of alternate systems. You can 
use these cost evaluation meth- 
ods for choosing instrumentation 
for both new and existing plants. 
Author Crawford illustrates the 
procedure by describing five 
comparisons from actual prac- 
tice. 


THE DU PONT Company is man- 
aged according to well-established 
economic principles. Foremost of these 
is the company requirement governing 
justification of capital expenditures. 
Management determines the expected 
“return” on any venture in terms of 
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percent of invested capital. Any al- 
ternate instrumentation method being 
evaluated can be said to be “justified” 
if it is a sound economic venture — 
if it can “pay for itself.” 


The Percent Return Formula 


These economic comparisons exam- 
ine both numerator and denominator 
of the “percent return formula.” 


Operative Earnings 





Percent Return = 
Total Investment 


__ Incremental Operating Cost ($/Yr.) 


Incremental Investment ($) 
This formula gives the ratio of op- 
erative earnings to total investment 
for a particular facility. “Operative 
earnings” means net profit achieved 
by the venture in question. 

When economic comparisons are 
made on an incremental basis, the in- 
crement of improvement is in reduced 
operating cost or reduced cost per 
pound of product (and therefore im- 
proved profit). This must be ratioed 
to the incremental investment cost of 
additional instrumentation to obtain 
the percent return of the comparison. 


The reduction in cost (or increase in 
profit) increases the percent return. At 
the same time, however, the increase in 
investment cannot be overlooked and 
this, in turn, tends to decrease percent 
return of the incremental evaluation. 

In new plant design or plant ex- 
pansion, the most common cost com- 
parison is that comparing the installed 
cost of one instrument system with 
another. Needless to say, if both are 
equal in all respects, including main- 
tenance and performance, the one with 
the least investment is preferred and, 
therefore, justified. These comparisons 
do not require a percent return calcu- 
lation because, with no change in op- 
erating costs, decreased investment al- 
ways increases percent return. 


COMPARISONS MAKE 
SAVINGS 


Cost comparisons which make sav- 
ings by reducing investment quite 
often take three forms: 

1. instruments & process equipment vs 
instruments & process equipment 
2. instruments vs. process equipment 


3. instruments vs. instruments 





Note that these are not comparisons 
of instrumentation only. 


1. Instruments and Equipment 
versus Instruments and 
Equipment 

Very often whole process steps are 

compared to other process steps which 
make the same product. A_ classic 
example of this is the old comparison 
of batch process (with very little in- 
strumentation) compared to continu- 
ous process (with more elaborate in- 
strumentation). Although there is very 
little instrumentation involved, batch 
process equipment might be quite ex- 
pensive. But, for continuous processes, 
a great amount of instrumentation 
usually is required, and usually with 
less expensive process equipment. Our 
experience has shown that the combi- 
nation of process and instrumentation 
for the continuous step generally is 
more attractive due to its lower in- 
vestment. 


2. Instruments versus Process 
Equipment 

An example of instruments com- 
pared with process equipment occured 
in one of our plants some years ago. 
Two ways to increase the capacity of 
gas scrubbing reaction were studied: 
a. install a parallel second scrubber; 
b. install a fairly expensive gas anal- 
yzer to analyze the feed gas to the 
scrubber. Knowing that if the exact 
analaysis of the gas were measured the 
increased capacity of the tower could 
be obtained by running closer to the 
explosive limit, we chose to install the 
analyzer, which has been successful 
ever since. 

Another comparison of this type is 
often made between an instrument 
system of flow control using a conven- 
tional flow controller, valve and meter, 
and a system of feed tank on scales 
which adjusts the flow out of the tank 
by a loss weight. The investment differ- 
ence here is usually quite sizable and 
in favor of the automatic flow control. 
However, it must be recognized that 
the loss-in-weight control with its tank 
and scale might “out perform” the 
flow control when accuracy is demand- 
ed. 


3. Instruments 
versus Instruments 
This cost comparison compares the 
installed cost of one instrument system 
with another. For example, in a system 
where water was sprayed through spray 
nozzles (Figure 1), a control was de- 


veloped wherein the water was flow- 
metered and pressure controlled to 
regulate the wate to the sprays. An 
alternate system was developed to sim- 
ply control the water flow to the 
sprays. Since the downstream side of 
the sprays was at atmospheric pres- 
sure, this proved to be all that was 
necessary. Savings: about $2,000 in 
investment. 

Sometimes comparisons of this type 
encompass an entire plant; for ex- 
ample, comparisons often are made 
between pneumatic and electronic in- 
struments. By making a detailed esti- 
mate of the installed instruments and 
interconnections for both types of in- 
strumentation, an investment compari- 
son can be made to tell which of the 
two schemes is the more economical 
We have found that, when the process 
and control room are close together 
and data systems are not required, 
comparison usually favors pneumatic 
instrumentation. But when long trans- 
mission lengths and the added cost of 
pneumatic-to-electric transducers must 
be included (where a data system is 
needed), the electronic installations 
generally are more economical. 

Processes with many electrical meas- 
urements — thermocouples, pH meas- 
urements, etc. — are more susceptible 
to all electronic transmission than are 
processes where many measurements 
— flow, liquid level, etc. — can be 
either electronic or pneumatic 


Operating Savings 


Looking again at the percent return 
formula, note that the numerator is a 
factor which reflects profit. Note also, 
on an incremental basis, a reduced 
operating cost acts only to increase 
profit. Let’s look then at the factors 
making up an annual operating cost. 

When comparing the modern auto- 
matically controlled process with the 
old style manually operated process, 
usual advantages of automatic control 
are: 1. better quality of product, 2. bet- 
ter yield, 3. lower operating labor costs 
(by improving the operator's produc- 
tivity), and 4. better safety of opera- 
tion. How do these achievements affect 
annual plant operating cost? Table I 
lists specific headings normally in- 
cluded in our plants costs sheets. 


Labor & Supervision. Automatic con- 
trol reduces the need for manual oper- 
ation; if enough is used, fewer opera- 
tors might be required. In addition to 
plant operators, there are necessary 
burden costs—bookkeeping, account- 


TABLE |: AN OPERATING 
COST SUMMARY 


TABLE Ii: AN EXAMPLE OF 
LABOR SAVINGS* 


ANNUAL 
OPERATING SCHEME SCHEME 
a a2 
Ho. 
2,500 





TABLE Ill: AN EXAMPLE OF 
MATER:AL SAVINGS 


= 
$10 
350 


7s 
incremental Investment Scheme #2 = +$100 


RETURN = $3 = 175% 


TABLE IV: AN EXAMPLE OF 
MAINTENANCE SAVINGS 





22,500 
Incremental Investment Scheme #2 = +-$7,500 
RETURN = $2300 — 300% 


*All in tables » 
2 are approximate, for illus- 
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TABLE V: AN EXAMPLE OF 
POWER SAVINGS 


ANNUAL 

OPERATING 
COST 

Labor & Supervision — 

Materials — 

Repair G Replacement oo 
Power $77,700 

Depreciation _ 


Total Operating Cost $77,700 
Gross Incremental Reduc- 
tion in Costs 
Net Reduction in Cost 
(Gross — Taxes) . 
Incremental Investment Scheme #2 + $10,000 


$32,500 
$10,000 ~ 345% 


SCHEME SCHEME 
#1 #2 


RETURN 


ing, and laboratory analysis. Lately, in- 
strumentation has «. «iced these costs. 
For example: automatic data logging 
accounting and in- 


formerly 


mechanically doe 
ventory jobs which 
manual jobs; modern on-line analyzers 
do the work of a laboratory technician. 
Although reducing the cost of techni- 
cal assistance is seldom considered, a 
smooth-running process, kept that way 
by automatic control, will require few- 
er process improvements than a less- 
stable, and so less-efficient, process. 


were 


Materials Cost Reduction. Instrumen- 
tation often saves raw materials (See 
Table I). If yield can be improved 
through automatic control, then in- 
strumentation has saved raw materials 
used per pound of final product. 
Equally important is catalyst consumed 
per hour: if automatic control can 
prolong catalyst life, it reduces catalyst 
cost per pound of product. Automatic 
packaging devices often reduce wast- 
age and therefore reduce material costs 
tor this item. 


Repair & Replacement. Repair and 
replacement are costs which generally 
cannot be reduced by adding instru- 
mentation. However, proper selection 
of instrumentation might reduce this 
item because it could, in turn, mini- 
mize the length of a repair job, elim- 
inate need for a sudden shut-down, or 
perhaps even minimize time to train 
mechanics to maintain the equipment. 


Power Costs. Power costs quite often 
can be reduced by maintaining operat- 
ing continuity through automatic con- 
trol. Although savings are difficult to 
document, power costs often are mini- 
mized by controls included to mini- 
mize, for example, cooling water use, 
or steam use. 


Depreciation. This last entry in our 
cost sheet (Table I) is depreciation. 
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We certainly cannot decrease it by 
adding additional instrumentation. 
However, it cannot be overlooked in 
any cost study, and it will vary di- 
rectly with the investment cost of the 
instrumentation and equipment. If 
operating costs are to be saved, it 
usually is necessary to increase invest- 
ment. In these comparisons, the invest- 
ment goes up and the operating cost 
goes down. In order to justify these 
comparisons, one must complete the 
percent return calculation for each. 


SOME ACTUAL EXAMPLES 


Let us illustrate by actual examples 
each of these operating cost factors. 


Labor Savings 


The first example is operating labor 
costs. Because automatic control does 
the job of an operator, an automatic 
plant runs with fewer men. However, 
we cannot consider each operating po- 
sition as a single man. For every op- 
erating position, three and one-half 
or four men are required to operate 
24 hours a day on a three-shift basis. 
For every man in the plant, the com- 
pany must provide proportionate bur- 
den expense of change-house facilities, 
hospital and medical coverage, cafe- 
teria, welfare plans, vacations, etc. 

Automatic control is used for rea- 
sons other than labor savings. Very 
often it’s used because it does the 
operator's job tirelessly and without 
human error. In many chemical proc- 
esses, even one slip in operation can 
not be tolerated for “safety” reasons, 
and many process operations are done 
faster and more precisely by automatic 
control than they can be done by hand. 

Du Pont has expanded its facilities 
rapidly and since 1945, 16,400 new 
jobs have been made. This is in spite 
of the labor saving devices used. 

Consider, for example, savings in 
operating labor proposed for one of 
our recent additions. This batch proc- 
ess has been operated by manual op- 
eration. Based on past experience, an 
estimate of four men per shift was 
developed. A batch sequence control 
was devised to perform many operator 
functions automatically and in a more 
fool-proof manner. Our study _indi- 
cated that two men per shift could 
do the job, if sequence control were 
provided. The estimated cost of se- 
quence control is shown in Scheme 
#2, Table II. (Please note that figures 


in the following tables are approximate 
and for illustration only.) 

In a comparison of this sort where 
the plant will operate on a three-shift 
basis, for four operations stations at 
least 12 men would be required. Year- 
ly operating labor cost would be about 
$80,000. In comparison to this, two 
operating stations would reduce this 
yearly cost to $40,000. Now, because 
with the sequence control we have to 
add the cost of the control, we must 
consider additional repair and replace- 
ment of approximately $2500 and an 
additional depreciation of approxi- 
mately $1500, making total opera- 
ting cost under the new scheme $44,- 
000 in contrast to the $80,000 under 
the manual scheme. Total reduction 
in operating cost by developing the 
sequence control amounts to $36,000; 
and now wed like to point out a 
problem. 

This $36,000 should be our total 
savings if we didn’t have to worry 
about the tax effect. With an in- 
crease in profit, our taxes increase too. 
So this gross figure must be modified 
by tax to show the true savings — in 
this case only 4% of gross savings! 
With savings $18,000 a year, our final 
calculation can be completed; $18,000 
divided by the cost of the instrumen- 
tation, or $20,000, will bring about a 
90% return on the investment. Thus 
you can see that a criterion for justi- 
fication can be developed for each 
incremental evaluation. 


Material Savings 


A second example from actual ex- 
perience concerns material costs (Ta- 
ble III). The chlorine liquid level in 
two small process vessels was to be 
measured by dip tubes, each requir- 
ing an air purge. We estimated that 
the air purges (however small) would 
carry away to waste, chlorine worth 
about 8 cents per hour—$360 a year— 
from the two tanks. 

An alternate design utilizing weigh 
load-cells was found to cost only $100 
more and to completely eliminate the 
gas loss to waste. 


Maintenance & Repair Savings 
Let's look at another example—sav- 
ings in maintenance and repair. In 
one of our larger plants where valve- 
seat leakage was important, the main- 
tenance group decided to maintain 
the metal-to-metal seats by periodic 
grinding. After a short tiine, they 
found this an extremely expensive 
job; for, to insure valve tightness, 
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Figure 2, (Above). These percent returns vs. depreci- 
ation curves for two pieces of equipment answered du 
Pont’s question: “Rent or Buy?” Figure 3, (Right). Since’ 
each step toward increased efficiency costs more than 
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the last, we could never afford perfect processes. 


they had to remove as many as 12 


valves per week, and regrind and re- 
turn them to service. Several required 
new trim at the same time. 

It was proposed that new, soft “Tef- 
lon” seats be added to the valves when 
next they were taken out. These new 
seats would cost approximately $7500, 
while one year’s maintenance cost with 
metal seats was costing about $70,000. 
So the soft seats produced a substan- 
tial saving although we still were 
forced to maintain the valves once a 
year. Here, the difference in repair 
and replacement for one year amount- 
ed to a gross reduction of $45,000 a 
year, or, after taxes, approximately 
$22,500 a year—a 300% return of in- 
vestment! Needless to say, this was 
good business. 


Power Savings 

Still another example saved operat- 
ing costs under the “Power” category 
(Table V). We were spending a lot of 
money yearly to supply our instru- 
ments with bottled nitrogen instead 
of the normal instrument air supply. 
In our plant cost system, the cost of 
gas (or air) supplied to instruments 
is considered a “power” cost because 
it supplies motivating power from 
which instruments operate. 

The alternate to nitrogen was, of 
course, to install an air supply con- 
nected into an existing header nearby. 
By the time the piping and auxiliary 
compressors were included, we found 
the investment figure would be as 
high as $10,000. In the original plan, 
we were spending about $77,000 a 
year for bottled nitrogen. Scheme #2 
adds piping and auxiliary compressors 
and, therefore, an increase in repair 
and replacement yearly cost was in- 


cluded. Because we are now compress- 
ing our own air, electric power costs go 
up and depreciation goes up also. 
Yearly operating total cost for main- 
tenance, power costs and depreciation 
is only $2700, however, in contrast to 
the $77,000 a year in nitrogen costs 
as previously operated. The net sav- 
ings, or savings after taxes: $37,500 
—a return of 325%, very good! 


TO RENT OR TO BUY? 


The last item on our Operating 
Cost Summary (Table I) is “depreci- 
ation”. I have no example wherein 
yearly depreciation was reduced by 
installing additional instrumentation. 
However, a cost consideration very 
often investigated nowadays is— 
“Should we rent or buy equipment?” 
The percent return formula can be 
used to indicate which of these two 
methods is the more appropriate to 
finance an installation. This study is 
made by determining what percent 
return can be achieved through pur- 
chase of equipment in contrast to rent- 
ing it. The key to this question is what 
depreciation the equipment must bear 
when figuring the yearly operating 
cost as a purchase venture. In contrast 
to this, the rental cost usually includes 
equipment maintenance, and does not 
involve the cost of depreciation. By 
making a series of these percent-return 
calculations for each different depre- 
ciation value, you get a curve or series 
of curves like Figure 2. These particu- 
lar curves were developed for two dif- 
ferent pieces of equipment, one valued 
at $50,000 and the other at $80,000 
Without going into the other specific 
comparison figures, these curves show 
that more than four years’ depreciation 
must be considered before even a pos- 


itive percent return is found for the 
more expensive piece of equipment; 
for the cheaper system, at least six 
years’ depreciation must be consid- 
ered before a positive percent return 
is achieved. Obviously, it would be 
very attractive to rent these two pieces 
of equipment. Note also that no ex- 
ceptional return is achieved on either 
system during the ten-year period. So 
it would be better economically to 
rent than to buy. 


Because of the reliance now placed 
on automatic control, very little op- 
erating labor is required to run our 
modern chemical plants. It has often 
been said, “We probably will not be 
able to reduce our operating labor 
much further.” As efficiencies go up, 
each improvement in operation costs 
us a bit more than the previous one. 
Let's look at a hypothetical curve in- 
dicating that, as efficiencies increase 
toward a maximum, the cost of con- 
trols goes rapidly upward (Figure 3). 
Each step in improving efficiency, 
therefore, adds more and more ex- 
pense to achieve the next minute in- 
crement in improvement. Our curve 
indicates that we may never be able 
to afford a perfect operating plant. 
These improvements in efficiency are 
apt to become very expensive; for, as 
we £0 out on the curve, we Can see 
that we deal with larger values. 


Because of this, it is highly desir- 
able that all instrument engineers be 
basically-simple 
illustrated 


familiar with the 
mathematical evaluations 
here. A full understanding of the fac- 
tors involved in these evaluations will 
not only save you money, but let you 
justify one system or style of instru- 
mentation over another. 
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Figure 1. Analyzer section (left 
photo) of Phillips’ high-speed chro- 
matograph with insulation and bell- 
cover removed. Figure 2, (Extreme 
Right). Control and readout section. 


High-Speed Chromatography 


in Closed-Loop Fractionator Control 


by M. M. FOURROUX, Engineer 
and F. W. KARASEK, Head 
Measurement Engineering Section, 
and R. E. WIGHTMAN, Supervisor 
Field Engineering Group 
(Members of ISA) 
Phillips Petroleum Company 
Bartlesville, Oklahoma 


A Phillips-designed hig h- 
speed chromatograph permits 
closed-loop control of composi- 
tion specification in depropan- 
izer, and furfural! extractive dis- 
tillation, columns. By providing, 
on cycles of one minute or less, 
continuous signals corresponding 
to key-component concentration 
in the process stream, it practi- 
cally eliminates the need for er- 
ror and safety margins in op- 
erating procedures, and saves 
steam, power and coolant, as 
well, 
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THE DESIRABILITY of chroma- 
tographic control of fractionators has 
been recognized for some time.':* Pro- 
cess chromatography features, such as 
specific measurement, high sensitivity 
and simplicity of operation, make this 
analyzer very attractive for automatic 
process control. However, two serious 
drawbacks prevented its use. 


Both of 
Phillips’ 


have 
overcome in the 
chromatograph. 


these are 
high-speed 


|. Indication of the amount of key 
component is noncontinuous. It is of 
momentary duration at the time of 
elution from the chromatographic col- 
umn. This is in contrast to the con- 
tinuous signal which can be obtained 
from other process analyzers. 


2. Chromatographic analysis time is 
long. Even a simple analysis, such as 
isopentane in butanes, requires 4 or 5 
minutes on a standard analyzer. Ordi- 
narily, analysis time cycles range from 
10 to 30 minutes. This is usually ade- 
quate for monitoring the key com- 


Superior numbers refer to similary num- 
bered references at the end of article. 


ponent in a stream; but for most pro- 
cesses, such infrequent analyses would 
not permit gocd recovery from dis- 
turbances in a closed loop control sys- 
tem. 


The High Speed 
Chromatographic Analyzer 
The high-speed 
analyzer was designed specifically for 
process control. Operating on cycles 
of a minute or less, it provides a con- 
tinuous output signal corresponding 
to the measurement of the key com- 


chromatographic 


ponent in the process stream. It is de- 
signed in the manner usual for process 
chromatographs; the analyzer section 
(Figure 1) which is explosion-proofed 
for installation at or near the sampling 
point; and the control and readout 
section, or programer (Figure 2) suit- 
able for installation in a control room 

The analyzer section is a commer- 
cially available model in which the 
sampling valve, motor, detector, and 
column have been replaced by two 
pneumatically-operated com- 
patible columns, and detector. These 


valves, 





new components permit complete sep- 
aration, with high sensitivity, of me- 
thane, ethane, propane, isobutane, and 
normal butane in less than 50 seconds, 
even when the sample contains pen- 
tanes and heavier. The analyzer column 
can be tailored to measure a specific 
hydrocarbon on a much faster cycle. 
For example: ethane in propane and 
heavier hydrocarbons can be measured 
on a 20-second cycle. Such a selection 
makes possible a one-minute analysis 
cycle for determining the sum of the 
butene-1, isobutylene content in a 
stream containing butadiene and cis- 
and trans-butene-2. 

A special programer operates the 
analyzer section. Designed specifically 
for high-speed analysis and process 
control, it performs all the functions 
of a standard chromatographic pro- 
gramer for measuring a single com- 
ponent. In addition, it provides a con- 
tinuous signal corresponding to the 
peak height of the component being 
measured. This signal, properly trans- 
duced, is suitable for control purposes. 

In operation, sample flows continu- 
ously through the analyzer. At a signal 
from the programer, a measured vol- 
ume of sample is flushed into the 
chromatographic column. All com- 
ponents in the sample, except the one 
for which the programer is gated, 
are ignored. When the key compon- 
ent arrives at the detector, the result- 
ing signal is measured, amplified and 
stored until the next cycle, when the 
sequence is repeated. The stored signal 
is a steady and continuous output, an- 
alogous to the amount of the key com- 
ponent present. 

The high-speed chromatographic 
analyzer, with its short analysis cycles 
and continuous output signal, thus 
qualifies as a process control instru- 
ment suited for fractionator and ab- 
sorber control. 


Closed-Loop 
Chromatographic Control 


The high-speed chromatographic an- 
alyzer is suitable for closed-loop con- 
trol of fractionators and absorbers in 


Figure 4. Automatic chromato- 
graphic control of natural gas liq- 
uids (NGL) depropanizer (ARC 
means analyzer recorder control- 
ler) 
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those instances where present opera- 
tion is based on a TRC (Temperature- 
Recorder-Controller) with a 
set-point determined from initial-boil- 
ing-point or end-point data, or from 
laboratory analyses. 

Temperature control is a form of 
composition control, even though non- 
specific in nature. Used with monitor- 
ing analyzers, plant tests or occasional 
laboratory analyses, this system is ade- 
quate for quality control of column 
products. However, the limitations of 
the TRC system allow room for im- 
provement. 


system 


the 
with 


somewhere in 
fractionator be correlated 
product specifications. Frequent ad- 
justment of the TRC set-point, based 
on end-product analyses, must be made 
to compensate for lack of good correla- 
tion between temperature and product 
specifications. Quality control tests, no 
matter how simple, are usually an hour 
or so behind the process. Therefore, 1. 
a margin of safety must be included in 
operating procedures to cover the pos- 
sibility of operating off-specification 
between tests; and 2. another margin 
of error must be included to cover the 


Temperature 
must 
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recordings 
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under 
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graph control 
through set- 
point changes 
(top) and 
under normal! 
operation 
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inaccuracy of non-specific measure- 
ments. For example, an initial-boiling- 
point test is not a quantitative meas- 
urement of the light key component. 

These margins can be narrowed 
somewhat by use of monitoring chrom- 
atographs to measure components of 
interest. Even with a monitoring in- 
strument giving a specific measure- 
ment, the operator still is allowed a 
margin of error because it would be 
physically impossible to be continually 
changing the TRC set-point to main- 
tain the composition constant. When 
a TRC set-point change is made, it 
can be only an approximate setting, 
and subsequent analyses are required 
to check the new set-point. 

In closed-loop control, the bigh- 
speed chromatographic analyzer prac- 
tically eleminates the need for these 


safety margins. Some plant tests are 
eliminated entirely by the specific 
measurements of the light key in the 
bottoms product or the heavy key in 
the overhead product.t No correlation 
with column _ temperature-pressure 
combinations is necessary. With high- 
speed chromatography, as soon as devi- 
ation from set point is recognized by 
the analyzer, no matter what the cause, 
steps to correct this are started immedi- 
ately. This does not mean that a frac- 
tionator or an absorber can operate 
unattended any more than with TRC 
control. It means only that fewer plant 
and laboratory quality control tests are 
needed, set-point changes are unnec- 
essary (unless specifications are 
changed) and that the margins of 
safety and error described above are 
eliminated. 





| RECYCLE | 
gRicic : 
ar 
ix DEETHANIZER 





STEAM 


. 


Ov 


{ DEBUTANIZER | 














ISA Journal 


Another consideration favoring an- 
alytical control is the ease with which 
utilities, such as power, steam, and 
cooling, can be saved. Given excess 
capacity, frequent practice is to use 
more reflux (and absorber oil) than 
necessary, entailing more steam and 
cooling requirements. While this often 
assures better-than-specification prod- 
uct and “smoother” operation, it also 
raises operating costs. With the high- 
speed chromatographic analyzer han- 
dling product specification, operator 
experimentation can determine what 
conditions are best to drive a fraction- 
ator or absorber just hard enough to 
meet minimum product specifications. 
These factors contribute to the incre- 
mental gains possible with a chromato- 
graphic analyzer in closed-loop control 
of fractionators and absorbers. 

Obviously, in those processes where 
temperature-composition correlation is 
almost perfect, where feed rates and 
composition are quite constant, or 
where there is nothing to be gained 
by making product at minimum speci- 
fication, the additional cost of analyti- 
cal control is not justified. . 


Closed-Loop 
Depropanizer Control 


A prototype of the high-speed chro- 
matographic analyzer was installed for 
closed-loop control of a depropanizer 
in a 500,000 gal/day gasoline plant. 

In the depropanizer operation, the 
feed is a composite of raw natural gas- 
oline from several plants in the area. 
Feed flow rate and composition vary 
widely. On this fractionator, the period 
of oscillation of the 10th tray tempera- 
ture (the usual control point) is about 
eight minutes. That of propane con- 
centration in the first tray vapor is 
the same (Figure 3). Figure 3 also 
points up the need for analyses as 
frequently as possible. In this instance, 
eight analyses per period provided an 
approximation of the sine wave, but 
more frequent analyses would have 
done so better. Conversely, it would be 
impossible to follow the period of 


Figure 6. A second control scheme 
(See Figure 4) for NGL depro- 
panizer takes its analysis from 
the top of the column. 





oscillation with analysis cycles of three 
minutes or more. Thus it appears that 
a chromatographic analysis cycle of 
one minute is fast enough for control 
of this depropanizer. 

The first control system used on the 
depropanizer is shown in Figure 4. 
The chromatographic analyzer-record- 
er-controller (ARC) measures propane 
in the first-tray vapors and manipu- 
lates the motor valve on the steam to 
the reboiler to keep a constant amount 
of propane in the depropanized natural 
gasoline. Note that the output of the 
ARC is connected directly to the mo- 
tor valve. This is in contrast to the 
usual procedure for chromatographic 
control* wherein the output of the 
ARC is connected in cascade to a TRC 
and FRC. 

The high-speed chromatographic an- 
alyzer maintains propane in the bot- 
toms product at 0.25% (+0.05%). 
Figure 5 shows that recovery from 
large set-point changes was good. At 
one point a rainstorm occurred. This 
normally required a corrective action 
by the operator, but you can see that 
the analyzer maintained steady control 
through this disturbance. 

While the system that maintains the 
light key component in the depropan- 
izer bottoms product controls well, an 
alternate control system (Figure 6) 
uses the analyzer to maintain a certain 
amount of butane in the overhead pro- 
duct. This system is the same as in 
Figure 4 except that the measurement 
point is at the top of the column. Iso- 
butane was held at 0.5% (0.1%) for 
the duration of the test run. Set-point 
changes were made both on the 
ARC and on the FRC. Figure 7 shows 
good recovery of the system from set- 
point changes, but recovery is not as 
fast and definite as when the measure- 
ment is at the bottom of the column. 
The elapsed time between making an 
ARC set-point change and detecting a 
composition change in the overhead 
product is about five minutes. 


Closed-Loop Furfural 
Absorber Control 


In the butadiene recovery plant fur- 
fural absorber application, the high- 
speed chromatographic analyzer main- 
tains a desired concentration of the 
key impurities in the absorber bottoms 
product. This is done by manipulating 
steam to the reboiler to control the 
concentration of the sum of the com- 
ponents, butene-1 and isobutylene, in 
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the 26th tray vapors of this 100-tray disturbances. The period of oscillation 
absorber. Previous work with other _ is about 30 minutes. The elapsed time 
composition analyzers has established a = between making an ARC set-point 
good correlation between 26th-tray change and detecting a composition 


composition and bottoms-product com- change on the 26th tray is approxi- 
mately 6 minutes. A change in furfural 


flow produces a change in 26th-tray 
composition within 6 to 7 minutes 


position. 

Figure 8 shows the ability of the 
high-speed chromatograph to follow 
the relatively rapid composition 
changes which can occur in this large 
absorber while operating with feed 
rates of approximately 14,000 gallons 
per hour of butadiene-rich (30%) hy- 
drocarbons, and 100,000 gallons per 
hour of a furfural-water mixture. The 
rather difficult analysis of determin- Ss : 
ing the butene-1 plus isobutylene con- 2 FORFURAL Al ABSORBER eR WET ¢ 
tent in a stream containing butadiene 2 VAPORS TEMP. °F 
and cis- and trans-butene-2 was made 
once each minute. Figure 8 also shows 
that the temperature of the reboiler 
vapors is not directly related to com- 
position on the control tray, although 
it has the same oscillation period. 














Two control systems were used in 
maintaining desired butene-1 plus iso- 
butylene content on the 26th obsorber 
tray. With a single-cascade system 
(Figure 9), the chromatograph main- 
tains an impurities level of 30.0% 
(+3.0%) at the sample tray through- 
out relatively large disturbances. In 
this system, the chromatographic an- 
alyzer-recorder-controller (ARC) po- — 4PM 
sitions the set-point of the flow-record- “3 


er-controller (FRC) controlling steam 

to the external reboiler. Figure 8. Records of furfural tem- 
lie perature (top) and composition 
Figure 10 shows composition con- (bottom) show how high-speed 


trol obtained with this system during nag "eee — 


a period of several large, deliberate fluctuations. 
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Figure 9. Furfural absorber con- 
trol using high-speed chromato- 
graph as primary composition 
sensor in a single-cascade system. 








and a change in kettle vapor tempera- 
ture within 7 to 8 minutes. Response 
times for composition changes include 
one minute for chromatographic an- 
alysis plus any dead time between com- 
position change and start of the an- 
alysis cycle. 

The second control system is identi- 
cal to the one shown in Figure 9 except 
a temperature-recorder-controller 
(TRC) is inserted between the ARC 
and the FRC to form a double-cascade 
system. Here, the ARC manipulates the 
set-point of the TRC, which in turn 
resets the set-point of the FRC con- 
trolling the steam. The oscillation peri- 
od of this tystem is about the same as 


above. 


It is difficult to achieve the same 
product uniformity by using the an- 
alyzer simply as a monitor of the key 
component. The problem would not 
exist if feed rate and its composition 
were fairly constant, but such is not 
usually the case. Continuous attention 
is required to maintain the key com- 
ponent at either end of the fractiona- 
tor or in the absorber bottoms at a 
constant value. 


Conclusion 


The installation and test runs of a 
high-speed chromatographic analyzer 
on a natural gas liquids (NGL) de- 
propanizer and a furfural absorber 
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demonstrate the feasibility of using 
this instrument in simple, straightfor- 
ward closed-loop control systems to 
automatically maintain quality control 
of column products. Besides good qual- 
ity control, closed-loop chromato- 
graphic control of these columns saves 
utilities by permitting the operator to 
drive the column only as hard as nec- 
essary tO maintain minimum product 
specifications. In addition, the maxi- 
mum inclusion of less valuable com- 
ponents in the finished product makes 
more of the valuable components avail- 
able for sale. Thus, an incremental in- 
crease in production is possible with 
automatic, continuous-feedback, chro- 
matographic control systems. 
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, 4th Annual ISAJ Roundup of 


College Summer Courses, 


Symposia and Seminars... 


BROOKLYN POLYTECHNIC INSTITUTE 


Summer Infrared Clinic, June 6-10. 
Intensive course in infrared spec- 
troscopy and its applications for 
those who are starting work in the 
field of infrared and desire an intro- 
duction to the techniques involved 
Fee: $150. 


For further information, contact: 
Mrs. Doris Cattell, Secretary, Sum- 
mer Coureses, Polytechnic Institute 
of Brooklyn, Brooklyn 1, New York. 


CANISIUS COLLEGE 


Infrared Spectroscopy Institute, Au- 
gust 8-12. Covers the elementary and 
advanced theory of infrared spec- 
troscopy, its industrial applications, 
and its future in research and indus- 
try. Fee: $100. 


For further information, contact: 
Director, Infrared Spectroscopy In- 
stitute, Canisius College Buffalo 8, 
New York. 


CASE INSTITUTE OF TECHNOLOGY 


Mathematics for Operations Re- 
search, May 23-27. Provides a review 
and development of the fundament- 
als of calculus and probability theory 
as they are used in the solution of 
Operations Research problems. Fee: 
$200. 


Workshop in Operations Research, 
May 31-June 10. Provides a working 
knowledge of the basic mathematical 
techniques in Operations Research. 
Fee: $400. 


Digital Control Systems Engineering, 
June 6-17. Dezls with technology in 
military guidance, control, and data 
systems; industrial numerical pro- 
cess control systems; and manufac- 


.-.. Oriented toward industry, and covering instrumentation, 


automatic control, computers and systems. Based on replies 


received to ISAJ questionnaires sent to all 


known engi- 


neering schools by ISA’s Technical & Educational Services. 


Write directly to the institution for complete information. 


turing process systems with numer- 
ically-controlled machines. Fee: 
$300. 


Process Control Theory, July 11-29. 
Develops the methods and techniques 
of dynamic analysis as applied to 
process control. Fee: $400. 


For further information, contact: 
Director of Special Programs, Case 
Institute of Technology, Cleveland, 
Ohio 


FISK UNIVERSITY 


Infrared Spectroscopy Institute, Au- 
gust 3-12. Part I—A basic theoretical 
background in constructing cells, 
making solid and solution samples, 
and in calibrating and operating 
standard infrared spectrophotome- 
ters. Part II—For those with some 
background in infrared spectroscopy 
who want to perfect their knowledge 
of the chemical interpretation of 
spectra. Fees: $80 for Part I and $100 
for Part II. 


For further information, contact: 
Nelson Fuson, Director, Fisk Infrared 
Institute, Fisk University, Nashville, 
Tennessee. 


LOUISIANA POLYTECHNIC INSTITUTE 


Summer Institute of Mathematics 
and Engineering Sciences for Engi- 
neering Professors, June 6-August 5. 
The total course will consist of nine 
individual discussions in mathemat- 
ics, programing and mathematical 
problems as related to reservoir en- 
gineering, heat transfer, structural 
analysis, electrical engineering, vi- 
brations, and chemical engineering. 
Participants must be college teachers 
of engineering. Fee: No cost, and ad- 
ditional expense allowances for those 


instructors accepted (National Sci- 
ence Foundation grant). 


For further information, contact: 
Dr. M. A. Nobles, Director, Tech 
Station, Box 622, Louisiana Poly- 
technic Institute, Ruston, La. 


MASSACHUSETTS INSTITUTE 
OF TECHNOLOGY 


Switching Circuits, June 14-24. Pre- 
sents the important advances which 
have been made in switching-circuit 
concepts and in the techniques of 
circuit synthesis during the past dec- 
ade. Fee: $300. 


Fluid Power Control, June 14-24. 
Presents the basic concepts in fluid 
power control and recent develop- 
ments in the field. Fee: $300. 


Scientific and Engineering Reports, 
June 20-24. Designed to help scien- 
tists, engineers, supervisors, techni- 
cal writers improve their ability to 
handle varied reporting assignments. 
Fee: $175. 


Applications of Probability Theory 
to Operations Research, June 20- 
July 1. Theory of probability and 
random variables with emphasis up- 
on those mathematical models which 
have applications in the field of op- 
erations research. Fee: $300. 


Industrial Photoelasticity, June 27- 
July 1. Presents the fundamentals of 
the standard two-dimensional pro- 
cedures as well as some of the more 
recent techniques dealing with three- 
dimensional problems and the uses 
of photoelastic surface coatings. Fee: 
$200. 


Inertial Guidance—tTerrestrial and 
Interplanetary, July 5-15. Presents 
the fundamental background, system 
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configurations, and components 
needed in nenradiative self-con- 
tained navigation systems. Fee: $325. 


Modern Research Methods in Biology 
and Medicine, July 5-15. An inten- 
sive introductory course in modern 
physical methods applicable to biol- 
ogical and medicine research. Fee: 
$300. 


Fundamentals of Strain-Gage Tech- 
niques, July 11-15. Deals with wire 
and foil resistance strain gages and 
their associated instrumentation. 
Fee: $175. 


Applications of Strain-Gage Tech- 
niques, July 18-22. Designed to pro- 
vide practice in the handling of 
strain-gage equipment and illustra- 
tions of the theory involved Fee: 
$175. 

Dynamics and Control of Chemical 
Engineering Processes, July 18-29. 
Focuses upon the dynamic behavior 
of processes and equipment, and up- 
on the mathematical techniques for 
the analysis of their behavior. Fee: 
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Modulation Theory and Systems, Au- 
gust 1-12. A comprehensive theoreti- 
cal treatment cf modulation systems, 
their comparative merits, and their 
limitations. Fee: $300. 


Infrared Spectroscopy: Technique, 
August 8-12. Covers elementary 
spectroscopic theory, infrared in- 
strumentation, techniques used in 
obtaining spectra, and infrared an- 
alytical procedures. Fee: $175. 


Infrared Spectroscopy: Applications, 
August 15-19. Deals with the theory 
of infrared absorption by molecules, 
the interpretation of infrared spec- 
tra, and the use of infrared methods 
in chemical analysis. Fee: $175. 


Electronic-Flash and High-Speed 
Photography, August 15-19. Covers 
the use of electronic flash lamps for 
high-speed photography. Fee: $175. 


The Electron Microbeam Probe and 
Its Application, August 15-26. The 
theory and design of the microbeam 
probe, its cap2bilities and limita- 
tions, the necessary auxiliary equip- 
ment, the different types now in use, 
and applications to the study of 
problems of metals, semiconductors 
and ceramic materials. Fee: $300. 


Radar Astronomy, August 22-26. In- 
troduces the relatively-new applica- 
tion of the high-powered radar art 
to the relatively-old field of astron- 
omy. Fee: $200 


Noise Reduction, August 22-Sept. 2. 
Designed to aid the engineer who 
has been assigned a noise problem 
for solution by introducing him to 
the behavior of sound waves, deci- 
bles, selection and use of instrumen- 
tation, and sound in enclosures; also, 
the materials for absorption and at- 
tenuation of sound, mufflers, and 
criteria for noise and vibration con- 
trol will be discussed. Fee: $300. 


For further information, contact: 
Director of the Summer Session, 
Room 7-101, Massachusetts Institute 
of Technology, Cambridge 39, Mass. 


MISSISSIPPI STATE UNIVERSITY 


10th Annual Electric Meter School, 
July 25-29. Prevides up-to-date in- 
formation on the art of metering for 
meter technicians and superintend- 
ents in the electrical utilities. Fee: 
$5 per persoi—registration. 


For further information, contact: 
Mr. J. E. Thomas, Professor of Elec- 
trical Engineering, Mississippi State 
University, State College, Mississip- 
pi. 


NEW YORK UNIVERSITY 


Vacuum Metallurgy, Conference, 
June 1-3. Presents the results and 
trends of new research and develop- 
ment in vacuum metallurgy. Fee: 
$20. 


Thermoelectric Materials and De- 
vices, Course, June 13-17 Designed to 
bring engineers and scientists abreast 
with the theory and state of the art 
of materials and devices based on 
the thermoelectric effects Fee: $110. 


Titanium Metallurgy, Conference, 
September 12-13. Presents current 
progress in the technology of titan- 
ium. Fee: $15. 


For further information, contact: 
M. Berk, New York University, Col- 
lege of Engineering, New York 53, 
New York. 


OHIO STATE UNIVERSITY 


Fundamental Principles of Nonde- 
structive Testing, September 12-23. 
A survey of basic principles, instru- 
mentation, and techniques of ma- 
terials tested to detect continuities 
and measure material properties. 
Fee: $200. 


For further information, contact: 
Department of Welding Engineering, 
Ohio State University, 190 West 19th 
Avenue, Columbus 10, Ohio. 


PENNSYLVANIA STATE UNIVERSITY 


Electrical Contacts, June 5-10. De- 
voted to theory and practice in elec- 
trical cuntacts, with emphasis on in- 
strument and control contacts. 


Design Engineering, June 12-17. 
Stimulates imaginative and creative 
thought in design engineering, and 
develops methods and procedures in 
synthesis applicable to design pro- 
jects. 


Technical Report Writing, Sept. 19- 
30. Furnishes fundamental instruc- 
tion and supervised practice in the 
preparation of effective technical 
reports. 


For further information, contact: 
Continuing Education Conference 
Center, The Pennsylvania State Uni- 
versity, University Park, Pa. 


RENSSELAER POLYTECHNIC 
INSTITUTE 


Instrumental Analysis, June 20-25. 
Theoretical concepts as well as prac- 
tical applications of instrumental 
analysis with stress on the recent 
developments in each field. Fee: 
$150. 


For further information, contact: 
Professor Stephen E. Wiberley, De- 
partment of Chemistry, Renssalaer 
Polytechnic Institute, Troy, N.Y. 


UNIVERSITY OF CONNECTICUT 


The Second Annual Institute for 
Practical Research on Operations, 
June 19-25 and August 7-13. Intro- 
duces those responsible for opera- 
tional decisions to the modern de- 
cision-making approach. Fee $325. 





The Third Annual Institute on Mis- 
sile Technology, August 7-19. Famil- 
iarizes interested engineers, project 
engineers, and operational scientists 
with the over-all fundamentals as- 
sociated with the development of 
effective Missile Technology. Fee: 
$350. 


The Eleventh Annual _ Statistical 
Quality Control Institute, August 28- 
September 10. Introduces the new- 
comer to the concepts and tech- 
niques of effective Quality Control 
and improves the capability of those 
currently involved with this respon- 
sibility. Fee: $250. 


For further information, contact: Mr. 
Richard M. Story, Jr., or Mr. Theo- 
dore A. Toedt, Box U-41, University 
of Connecticut, Storrs, Connecticut. 


UNIVERSITY OF MASSACHUSETTS 


Chemical Engineering, Instrumenta- 
tion, June 6-24. Acquaints those in 
the chemical field with the funda- 
mentals of measurement and auto- 
matic control. Fee: $30 for residents, 
$45 for non-residents of Mass. 


For further information, contact: Mr. 
Peter J. Kenney, Goessmann Lab., 
University of Massachusetts, Am- 
herst, Massachusetts. 


UNIVERSITY OF MICHIGAN 


Technical Writing, June 13-17. De- 
signed for engineers and scientists 
whose professional work in industry, 
business, research, government, or 
the armed services includes techni- 
cal writing and speaking. Fee: $150. 


Random Processes, June 13-17. The 
fundamentals of noise theory, op- 
timum filtering theory, and detec- 
tion theory. Fee: $150. 


Automatic Control, June 13-22. The 
principles ani application of meas- 
urement, communication, and con- 
trol. Fee: $200. 


Human Engineering Concepts and 
Theory, June 13-24. Consists of a 
systematic overview of human-fac- 
tor problems in the design of man- 
machine systems, with special em- 
phasis on promising new concepts, 
theories, and principles. Fee: $225. 


Introduction To Standard Methods 
Of Numerical Analysis, June 13-24. 
Introduces the programer and en- 
gineer to the methods and ideas of 
numerical analysis. Fee: $225. 


Introduction to Digital Computer 
Engineering, June 13-24. Introduc- 
tion to digital computers and digital 
computation with emphasis on the 
engineering point of view. Fee: $225. 


Theory of Computing Machine De- 
sign, June 13-24 Directed toward 
engineers or mathematicians who 
have a background and an active 
interest in the organization of digi- 
tal systems. Fee: $225. 


Advanced Numerical Analysis, June 
13-24. Acquaints the engineer and 
applied scientists with recently de- 
v-loped methods and techniques in 
numerical analysis. Fee: $225. 


Programing Concepts, Automata, and 
Adaptive Systems, June 13-24. Pre- 
sents recent work and concepts in 
automatic programing and compilers, 
theories of automata and generalized 
Turing machines. Fee: $225. 


Models and Simulation in Operations 
Research, June 13-24. Presents tech- 
niques for modeling and simulation 
of large-scale military and indus- 
trial systems. Fee: $225. 


Foundation and Tools for Operations 
Research and the Management 
Sciences, June 13-24. Presents a 
broad, integrated picture of the new 
developments in science that are 
applicable to the managerial process, 
and studies intensively the mathe- 
matical tools and techniques as they 
are actually being used to solve 
problems. Fee: $225. 


Fundamentals of Infrared Technol- 
ogy, June 20-24 and August 15-19. 
The fundamental physical principles 
and relations underlying the appli- 
cations of infrared technology in- 
cluding the topics of infrared radia- 
tion, detectors, optical materials and 
components, and applications to sen- 
sors and systems. Fee: $150. 


Analysis and Synthesis of Mechan- 
isms, June 27-July 1. Offered to 
mechanical designers desiring a 
broader and more versatile back- 
ground in mechanisms, and who 
wish to become familiar with addi- 
tional mathematical tools of inves- 
tigation. Fee: $150. 


Topics in Multi-Phase Flow, June 
22-July 1. Selected topics in the 
fluid mechanics of multi-phase flow 
with special emphasis on engineering 
principles and applications. Fee: 
$200. 


Applied Mathematics for Chemical 
and Metallurgical Engineers, July 
11-20. Provides engineers active in 
research, development and design 
with mathematical tools for formu- 
lating and solving partial differential 
equations governing steady and un- 
steady state phenomena. Fee: $200. 


Semiconductor Theory and Technol- 
ogy, July 18-23, July 11-23. Part I— 
Presentation of the fundamental 
concepts of solid-state physics. Part 
II—More advanced topics, including 
surfaces, diffusion, materials, fabri- 
cation techniques, and a session on 
tunnel diodes. Fees: $150 each ($225 
—both courses) 


Solid-State Microwave Amplifiers 
and Oscillators: 


Course I—Fundamentals, July 18-22. 
Discusses the state of the art of 
solid-state microwave amplifiers and 
oscillators along with new devel- 
opments in the field. Fee: $150. 


Course II—Advanced Topics, July 
25-29. New and advanced topics in 
the field of active solid-state micro- 
wave devices such as optical pump- 
ing in solids, harmonic coupling, 
noise problems in parametric ampli- 
fiers, and design of low-noise sys- 
tems. Fee: $150. 


Freehand Pictorial Engineering De- 
sign Sketching, August 1-12. Gives 
training to practicing engineers and 
scientists in freehand pictorial 
sketching such as isometric, dimetric, 
trimetric, oblique, cavalier, and cab- 
inet drawings, along with the de- 
velopments of sectional, assembly, 
and exploded views. Fee: $150. 


Quality Control by Statistical Meth- 
ods, August 15-25. Basic course in 
the use of statistical methods in the 
control of quality and in acceptance 
inspection. Fee: $150. 


For further information, contact: 
Engineering Summer Conferences, 
126 West Engineering Bldg., Ann 
Arbor, Michigan. 


UNIVERSITY OF MINNESOTA 


Techniques of Infrared Spectroscopy, 
July 5-9. Presents basic optics and 
instrument theory, instrument de- 
sign, sample preparation, and labo- 
ratory techniques exploiting the ca- 
pabilities of modern instruments and 
accessories. Fee: $150. 


Chemical Interpretation of Infrared 
Spectra, July 11-15. Systematic cov- 
erage of the group frequencies use- 
ful in chemical diagnosis and struc- 
ture determination. Fee: $150. 


For further information, contact: 
Director, Center for Continuation 
Study, University of Minnesota, 
Minneapolis 14, Minnesota. 





Photo credits: page 82, Nuclear Metals, 
Inc.; Page 83, Nuclear Chicago. 
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Instruments will decide success of G.E.’s 
Extra - High - Voltage (EHV) 


Project 


“High Power” Instrumentation 


While carrying out a 5-year 
program designed to vault the 
US into world leadership in EHV 
transmission, General Electric is 
making prolific use of instru- 
mentation. Plans call for the 
measure of 334 variables of 46 
different types. The periodically 
obtained data, alone, will 
“choke” an IBM 705 computer 
with about 12-million measure- 
ments yearly. 


SINCE THE END of World War 
II, activities in the field of extra-high- 
voltage (EHV) transmission 
are progressing at a tremendous and 


power 


rapidly increasing pace all over the 
world. To help re-establish the United 
States as a world leader in this area, 
EHV was launched in the 
A 14-man advisory 
electric 


Project 
spring of 1959. 
council representing major 
power systems of the US and Canada 
was named to guide the five-year ex- 
perimental program. The General 
Electric Company's Power Transformer 
Department at Pittsfield, Massachusetts 
was given the responsibility for direc- 
ting this over-all project. A transmis- 
sion test line, 44% miles long, in the 
Berkshire Mountains near Pittsfield is 
designed to carry power at a maximum 
of 750,000 volts! The advisory com- 
mittee determined the investigations 
to be made and the tests to be per- 
formed to reach this record super-volt- 
age in separate steps, starting at 460,- 
000 volts. 

One of the most important goals 
connected with this work is to obtain 
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experimental data on an actual oper- 
ating EHV line. This requires instru- 
mentation— and plenty of it! 


Need for Instruments 


It is highly desirable in this project 
to establish a correlation between lab- 
oratory and field results, particularly 
for radio interference voltage (RIV) 
measurements. In this regard, it has 
been noted in the past that conductors 
installed in the field perform only half 
as well as the same conductors tested 
in the laboratory. Although a signifi- 
cant difference is usually expected be- 
tween field and laboratory results, this 
2 to 1 factor is prohibitive. It is hoped 
that thi, long-term investigation will 
uncover all the reasons for such a drop 
in performance. 

Also, during earlier tests, data on 
most experimental lines frequently 
were obtained at irregular times, and 
either observed visually or recorded 
on charts. Subsequent analysis of the 
data became laborious, because all 
measurements first had to be conver- 
ted into numerical form. In the new 
approach, all the parameters will be 
measured, transmitted and processed 
automatically, without human inter- 
vention. Many conditions beyond the 
observers’ control influence the data. 
Therefore, long-duration 
measurements are required to obtain 
answers with reasonable statistical sig- 
nificance. As examples, radio inter- 
ference (RI) varies as much as 10 to 1, 
and corona loss as much as 100 to 1, 
simply as a function of the weather, or 
even the time of day, or year. Clearly 


continuous 


then, it is necessary to have a statistical 
distribution of RI versus time, not just 
average values. Great quantities of data 
must be accumulated, for instance, in 
order to compare the performance of 
different line configurations. For these 
reasons, data are acquired automatically 
and simultaneously on all instruments 
at definite intervals of time. 

In total, 334 measurements of 46 
different types are made. Of these, 171 
are electrical (corona loss, RI, etc.); 86 
are mechanical (wind vibrations, con- 
ductor and tower stresses, etc); and 
77 are meteorological (lightning in- 
tensity and frequency, etc). All data 
are obtained from five test stations 
about equally spaced along the line. 
252 readings are taken at regular inter- 
vals of time, for a total of 12 million 
yearly. An automatic digital system 
handles this enormous quantity at the 
lowest cost consistent with maximum 
accuracy. 


Typical Parameters 


The first link in the automatic data- 
acquisition system is the transducer, 
which converts the parameter being 
measured into an electrical quantity 
such as voltage, resistance or switch po- 
sition. Whenever the transducer out- 
put is resistive, it is converted to a d-c 
voltage. This is typical of accelero- 
meters, whose output is a changing re- 
sistance, and barometers which employ 
a bellows to actuate a potentiometer. 
Some transducers, like pyrheliometers 
(Figure 1) for infrared measurements, 
and radio-noise meters have outputs 
which are already d-c voltages. 





Figure la, (Right). On the roof of the GE high voltage laboratory, Pitts- 
field, Massachusetts, Don Davis (left) and Emil Karkoski check a rain 
gage for EHV project. Other instruments shown are pyrheliometer (1), 
anemometer (2), humidity gage (3), lightning rod (4), and rain-duration 
recorder (5). Instruments are being checked prior to installation on EHV 
line. Figure 1b, (Above). Recorded data from instruments in Figure 1 


are studied in control room. 


Where the transducers are accessi- 
ble (as for the 26 RI meters), they are 
connected to the acquisition system 
directly by a system of shielded wires. 
However, some points are located on 
the conductors of the EHV line (some 
strain gages) and the outputs from 
these transducers are brought to the 
test stations by special radio telemeter- 
ing equipment. This battery-oy erated 
equipment is designed to work iu all 
the severe environmental conditions 
normally encountered in the Berk- 
shires. 

The outputs of some transducers 
change quickly; these cannot be ac- 
quired and processed economically. 
Therefore, they are processed on ana- 
log computers to obtain maximum, 
average, and in some cases, both values. 
Maximums are taken for conductor sag 
and swing, and tower stresses; averages 
for RI and corona loss; both for wind 
velocity and conductor tension. 


Automatic Programing 


After all the parameters have been 
converted to acceptable d-c signals, the 


decides between these two cycles auto- 
matically by detecting when certain 
quantities stray from within a set of 
arbitrary limits; for instance, when- 
ever wind velocity exceeds 30 mph, it 
initiates the more frequent cycle-rate. 
The programer controls the opera- 
tion of all the components in the 
system. At the end of each cycle the 
programer commands the four scan- 
ners to survey the measured quantities, 
which are subsequently attenuated to 
the proper range, and converted from 
analog to digital form at each station 
(Figure 2). The digital outputs from 
stations two thru five are brought 
back by shielded cable to the control 
building at station I, where the digital 
outputs from all stations are recorded 
on individual paper tapes. These tapes 
are read in turn, and the output typed 
out on a flexowriter. Every two weeks 


paper tapes are converted to magnetic 
tape. 
Nonprogramed Variables 


Some measurements are made at ir- 
regular intervals, and since their fre- 
quency of occurrence is very low, they 
are processed manually. Oscillographic 
records of lightning, contamination of 
conductors and insulators, and micro- 
scopic and chemical analysis of aero- 
sols fall into this category 


Computer A Must 


The tremendous volume of total 
data attained is too much for the hu- 
man mind to comprehend. It falls to 
an IBM 705 computer to check va- 
lidity, determine statistical averages, 
standard deviations and—by further 
analysis—to show interdependence be- 
tween the variables. 
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GE Type 310 Data Acquisition Sys- TAPE TAPE 
tem is ready to go to work. It takes | ReADeRs PUNCHES 
250 readings at a rate of 240 per min- 
ute, either once every 20 minutes (in 
fair weather) or once every two min- 
utes (in foul weather). The system 
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Figure 2. Block diagram for the 
EHV measurement and data ac- 
quisition system. 
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MAINTENANCE LOG NO. 60 





Installing and Housing 


Instruments for Easy Maintenance 


by CHARLES F. SCHNEIDER 
(Member of ISA) 
Instrument Engineer 
The Armstrong Cork Company 
Lancaster, Pennsylvania 


For about 5% of your total in- 
strument costs, you can almost 
completely eliminate production 
shutdowns due to instrument 
failure, and get faulty instru- 
ments fixed fast and sure. But it 
takes planning: this story tells 
you how. 





CHECK LIST OF POINTERS 
FOR EASY MAINTENANCE 





YOU MUST PROVIDE: 


1. Clean, dry instrument air. 

2. Plug-in components wherever 
possible. 

3. Orderly, well-marked 
and air tubing. 

. Shop equipment for fast, ac- 
curate checking of plug-in 
components. 

Phone communication between 
control panels and remotely- 
mounted instruments. 

. Full protection of instrument 
tubing against mechanical and 
atmospheric damage. 

Complete periodic maintenance 
based on the maker’s recom- 
mendations, tempered by ex- 
perience: 

Most important, well-trained 
instrumentmen supplied with 
complete information on main- 
tenance procedures and control- 
circuit layouts. 


wiring 
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AN EASILY-MAINTAINED _in- 
strument system is not achieved hap- 
hazardly. Not only must easy mainten- 
ance be designed into the instruments 
by their maker; but the user must plan 
his entire instrument system—location, 
panels, wiring, piping, even instrument 
shop equipment—to facilitate servic- 
ing. 

In instrumenting a new continuous 
production line, recently completed 
in our Lancaster plant, we resolved to 
utilize every experience gained from 
previous similar processes to make our 
new control systems as maintenance 
free and easy to service as possible. To 
serve as background for this discussion, 
a brief “before-and-after” review is 
given below of previous instrumenta- 
tion used on this process. 


Before and After 


Figure 1 shows the controls origi- 
nally installed on a similar line years 
ago. As Armstrong gained experience, 
the instrument panel shown in Figure 
2 was built. It contains conventional 
size instruments, and while wiring and 
piping were orderly, the instruments 
could not be serviced without placing 
the process on manual control, and it 
was impossible to make major repairs 
or calibration checks while the proc- 
ess was operating. 

Recently, Armstrong built two new 
lines of this same type. Being new, 
we could plan the process control sys- 
tem from scratch. We designed and 
built the consoles (Figure 3) ourselves. 
This console is entirely different from 


either of the two previous installations 
shown. I discuss below how we arrived 
at this design and how we tried to 
build ease of maintenance into the en- 
tire control system. 

While this process is continuous, 
it does not readily lend itself to use 
of a graphic panel. In considering all 
instrument types available, we de- 
cided that miniature instruments were 
best for our purpose. Next, we studied 
requirements for a panel to mount the 
miniature instruments. 

Because the pattern on the face of 
the material is a quality that cannot be 
measured, and its appearance can be 
altered by changing variable settings, 
the machine operator must be able to 
see not only his control instruments, 
but also that part of the process for 
which he is responsible. After discus- 
sions with Production and Instrument 
Maintenance Departments, we decided 
to use consoles for both control instru- 
ments and electrical controls. To pro- 
vide enough space inside the console 
for connecting tubing runs and elec- 
trical conduit, without interfering with 
the clear view of the operator, we ex- 
tended the panels three feet below the 
floor line. This enabled us to bring all 
air tubing and conduit into the base 
of the panel without interference. 


Consoles Designed 
for Human Use 


Several other considerations entered 
into console design: The angle of each 
of the two sections on each console 
was arranged so that the operator looks 





at either section at a 90° angle to re- 
duce distortion to a minimum. An in- 
terior vertical bulkhead separates the 
panel lengthwise along its center line, 
provide a support for relays and 
pneumatic equipment, and to separate 
electrical from pneumatic elements. 


Old Advice Still Good 


While it has been stressed for many 
years, we found once again that the 
one thing which does most to mini- 
mize maintenance is clean, dry instru- 
ment air. Any pneumatic system in- 
stalled without it will suffer much 
breakdown. Our instrument air, ob- 
tained from the plant air supply, is de- 
hydrated and cleaned by several 
condenser-filters. We could use these 
because the process itself requires large 
quantities of refrigerated water (50°F). 
Using this chilled water, the dehydra- 
tors produced air with a dewpoint of 
about 55°F. This is sufficiently dry 
since no process control equipment is 
located outdoors and process ambient 
temperatures never go below 70° F. 


Connections 
Accessible and Identified 


If easy maintenance is your goal, you 
must arrange all wiring and air piping 
within a control panel Jogically and 
neatly. It is essential that all wiring and 
tubing connections be suitably marked 
for identification. Note (Figure 4) 
that the console panel sections con- 
taining the electrical equipment are 
hinged and can be raised for servicing 
without breaking any electrical con- 
nections or even interrupting the pro- 
cess! This enables an instrument me- 
chanic to check the operation of the 
various electrical control circuits while 
the process remains in operation. 


All of the tubing that enters the 
panel (Figure 5) is connected to a 
union strip (similar to terminal strips 
in electrical connections.) This type 
connection enables us to identify each 
air tube as it leaves the panel and to 
break the air connection if required. 

All field-run air tubing is contained 
in a tubing cable. We believe this is 
the most satisfactory way to install in- 
strument tubing, providing the utmost 
in mechanical protection. These cables 
can be handled like electrical cables 
and, with junction boxes, provide the 
utmost versatility. We have found air- 
line junction boxes (Figure 6) very 
helpful when checking control system 
components for malfunction. Each 
piece of field-mounted equipment is 
served with a separate two-tube cable 
one for air supply, and one for instru- 
ment signal. 


Interstation Intercoms 


Since final control elements are lo- 
cated on a separate floor from the con- 
trol consoles, we found some means of 
communication necessary between the 
several consoles and locations of the 
various final control elements. This 
we provided at very low cost by hav- 
ing our air tubing cable manufacturer 
include one No. 20 gage insulated 
copper wire in each cable. We com- 
pleted a sound-powered phone circuit 
by connecting this wire and a ground 
fastened to the aluminum tubing in 
the cable harness to a phone jack. This 
phone circuit, by providing communi- 
cation between the various parts of 
our control system, has proved of 
great value in checking and trouble- 
shooting (Figure 7). 

A phone jack is provided at each 
valve, transmitter, junction box and 
console. Our phone system cost us 








Figure 3. In their final 
design, Armstrong en- 
gineers, incorporating 
all previous experi- 
ence, planned and 
built this console to 
maximize maintain- 
ability and operating 
convenience. 


Figure 4. Panel sec- 
tions can be swung up 
for easy access to wir- 
ing, piping and inter- 
nal units. 








Figure 1. In this original panel 
scant attention was given to ease 
of maintenance or operator con- 
venience. 
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Figure 2. A later-design panel 
showed logical layout and orderly 
wiring and piping. But ease of 
service and human engineering 
still were being overlooked. 
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Figure 7. Via sound-powered tele- 
phone, instrument technician 
checks his adjustments to valve 
positioner at the process, with a 
second man at the instrument 
console. 
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Figure 5. Since ev- 
ery incoming air 
pipe connects to a 
union strip and each 
is labeled, identifi- 
cation is quick and 
sure and _  discon- 
necting easy. 











« Figure 6. Air tub- 

f ing junction box. 
Tubes leaving on 
left connect to con- 
trol valves and tem- 
perature transmit- 
ters at process. 
Tubes leaving on 
right connect to air 
units in consoles. 


Figure 8. Plug-in exchangeable 
receiver chassis speed checking 
and replacement — and without 
process shutdown. (Bristol Meta- 
graphic receiver) 





Figure 9. Even such 
auxiliaries as sole- 
noid valves were 
made plug-in. 








little since the cable manufacturer 
charges only 1 cent per foot for the ad- 
dition of the sound-powered phone 
lead. In this entire process about 6,000 
feet of instrument tubing cable was 
installed. Thus, the phone circuits cost 
only $60.00 plus the cost of the phone 
jacks. 


Plug-Ins for Fast Service 


Because this process operates con- 
tinuously, for long periods, we felt 
it important to design our system, 
wherever possible, so that components 
could be removed for maintenance 
without process shutdown. 


The process control instruments 
used throughout the installation are 
plug-in types. Figure 8 shows how the 
plug-in features enables an instrument 
serviceman to remove the receiver 
without interrupting process control. 
A spare receiver kept on hand in the 
instrument shop can be substituted for 
a faulty receiver whenever required, 
with no interruption to the process. 
To maximize the plug-in advantage, 
all temeprature receivers used have 
the same range. Where process re- 
quirements were such that the ex- 
tremes of the range were not usable, 
we installed pneumatic limiting re- 
lays in the set-point circuits to pre- 
vent setting to the controllers to higher 
or lower temperatures than desired. 
Thus a single receiver scale was suit- 
able for all process temperatures. 


In addition to plug-in receivers, we 
found it advisable also to use plug-in 
controllers. This enables instrument- 
men to replace faulty controllers while 
the process is im operation without 
major upset. To complement the plug- 
in features provided by the instrument 
manufacturer, we found it advantage- 
ous to use plug-in auxiliary compon- 
ents wherever possible; for example, a 
solenoid valve for controlling pneu- 
matic circuits (Figure 9)- This valve 
was bought with manifold mounting 
and provided with electrical discon- 
nect so that it can be removed quickly 
from pneumatic piping without break- 
ing any connections. Pressure switches 
are mounted in the same plug-in man- 
ner. Two-inch pressure gages in each 
part of the air control circuit permit 
quick pressure check when trouble 
shooting. This type of installation en- 
ables our mechanics to locate quickly 
the faulty part of the circuit. 





Figure 10. Plug-in controllers are 
accurately and quickly checked 
and aligned on this special plug-in 
test stand. 


Control-Mode Color Code 


To prevent accidental confusion be- 
tween plug-in controllers of differing 
control action, we paint the controller 
sections according to this color code: 
inverse derivative section — bright 
red; fast reset section — bright yellow. 
Our mechanics can see at a glance 
which type of controller they are 
looking at — in the store room, or on 
the process. 


Shop Set-Ups for 
Servicing Plug-Ins 


To get maximum advantage from 
plug-in components, we designed sev- 
eral instrument-shop test stands which 
can completely check plug-in compon- 
ent performance before installation in 
the process. Thus we are sure that our 
standby untis are properly adjusted 
and will work satisfactorily in hurry- 


up replacements. We also use these 
test stands for checking faulty com- 
ponents after removal from the control 


system. 


Controller Test Stand. One of our 
most important test stands is that for 
checking air controllers* (Figure 10). 
This test stand can check controllers 
with proportional action only, with 
proportional action plus reset, or pro- 
portional action with reset and direct 
or inverse derivative. With the ex- 
ternal tracking adjustment, a con- 


*The pneumatic circuit for this test 
stand is contained in the controller 
maintenance instructions by the Bristol 
Company. 





Figure 11. Plug-in 
test stand calibrates 
all three receiver 
pens (or pointers) 
simultaneously. 
(Made by the Bris- 
tol Company) 











Figure 12. Control 
valve test stand 
checks, at one time, 
valve positioner, 
cylinder operator 
and valve-seat per- 
formance. 








Figure 13. Field 
test-set contains du- 
plex pressure gage 
and manual loading 
regulator. 











Figure 14. Con- 
trolled-temperature 
baths for thermom- 
eter transmitter 
calibration. 
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troller can be aligned completely in 
15 minutes after repairs have been 
made. 

Receiver Test Stand. The receiver- 
chassis test stand is arranged so all 
three receiver pressure elements are 
connected to the test stand regulator 
(Figure 11). Thus, all three receivers 
can be calibrated simultaneously using 
a manometer for a standard. 


Control Valve Test Stand. We also 
have built a control-valve test stand 
(Figure 12) arranged not only to pro- 
vide supply air and instrument signal 
to the valve positioner or valve itself, 
but also to provide high-pressure air 
for valve-body checking. Air flowing 
through the valve is connected through 
a rotometer so the valve can be 
checked for leakage, as well as proper 
operation. Note the mounting place 
drilled to accept all control valve sizes 
from one inch through four inch. 


Control valves are identified with a 
numbered tag. Each valve is assigned 
an individual identification number— 
necessary because some valve manu- 
facturers assign serial numbers in such 
a way that duplicate valves have the 
same number. If it be necessary to 
change the trim size in some valve, it 
is possible to have two valves with the 
same manufacturer's serial number 
that are no longer identical. Our in- 
strument shop keeps complete con- 


trol-valve data sheets showing these 
valve identification numbers, char- 
acteristics of that particular control 
valve, sizing information, and other 
details. This data sheet also serves as 
a service record for any work done on 
the valve. 

Field Test Sets. In addition to shop 
test stands, we found useful several 
manual-loading stations for field 
checking pneumatic units 
while the process was shut down. 
(Figure 13). Field test sets are checked 
periodically in the shop for gage ac- 
curacy. 


various 


Temperature-Transmitter 
Service 


Most transmitters on this process 
are for temperatures, and we have 
found no satisfactory way of checking 
temperature - transmitter calibration 
while in operation. However, since all 
temperature transmitters are of the 
same range, when malfunction is sus- 
pected, a spare transmitter is installed 
as quickly as possible and the faulty 
one returned to the instrument shop 
for repair. Figure 14 shows the baths 
used for temperature - transmitter 
checking: By using two temperatures, 
we can completely check out the func- 
tioning of the temperature transmitter. 
Transimtter output air connects to a 
large test-gage calibrated from 3 to 15 


psi, with a second scale for the temp- 
erature range of the transmitter. 


Planning for Maintainability 
Pays Off 


I sincerely hope I have illustrated 
how to design ease of maintenance 
into a process control system. One 
important advantage we have is that 
we build our own instrument panels, 
which gives us complete control over 
design and installation of the entire 
system. Our Plant Instrumentation Shop 
builds panels for all domestic plants 
of the company. Thus we can build 
into our systems components found 
most reliable for our particular needs, 
though this may differ from the re- 
quirements of other people. Another 
advantage: the same mechanics who 
wire and pipe a panel will later be 
responsible for its care. Not only are 
our men familiar with the installation, 
but they use extreme care in correctly 
marking all wires and tubing, knowing 
they themselves later may use the 
information. 

When all the above described ele- 
ments are present in a process control 
system, production shutdowns due to 
faulty instruments are almost com- 
pletely eliminated. We believe addi- 
tional costs involved, estimate at about 
5% of the total instrument cost, are 
entirely justified. 


What’s Ahead for College Grads 


With professional employment increasing faster than 
any other major type since World War II, this June’s 
grads will emerge into tremendous opportunities, career- 
wise. 

Helen Woods, chief, Occupational Outlook Branch, US 
Bureau of Labor Statistics, reports that between 1950 and 
‘58, professional jobs increased 46%, whereas clerical jobs 
(next fastest growing type) rose only 24%. Professional 
employment rose from 4.8 million (1950) to 7 million 
(1958). It this keeps up, BLS expects 12 million profes- 
sional jobs by 1975! Which means 1 out of 7 civilian 
workers will be pros. 


One clue to this fabulous growth in upper-level jobs is 
the vast wealth being (and to be) spent on research and 
development. The US now invests $10 billion yearly on 
R&D, compared to $5.4 billion (1953), and less than $4 
billion before the War. 
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Of the professions, engineering has been the fastest 
growing, and BLS expects this to continue. By 1975, engi- 
neering employment might be about 2 million—over dou- 
ble 1958's 850,000! And all scientists together numbering 
300,000 in '58, might more than double by ‘75, with 
mathematicians and physicists leading the growth. Next 
“growingest” of sciences will be chemistry and biology. 
Geology is expected to trail. 

Disappointly, although the need is so great, BLS doesn’t 
rate education growth prospects very high—just about 
enough to keep pace with rising school populations. Expec- 
tations are for elementary teacher growth of only 1/4 by 
1975; but college professorships will jump 100% in the 
same period. 

Technicians working with engineers and scientists also 
are facing big job opportunities. Numbering 850,000 in 
1958, their ranks are expected to more than double by 
1975. 





Figure 1. Types of variable ori- 
fices; Figure la. Nonlinear vari- 
able orifice (orifice area function 
of X*); Figure 1b. Linear vari- 
able orifice (orifice area function 
of X). 


Variable Orifice Flowmeters 


—GO LINEAR! 


by ERNEST C. EVANS (ISA Senior Member) 
Technical Division, Oak Ridge 
Gaseous Diffuson Plant 
Union Carbide Nuclear Company, 
Oak Ridge, Tennessee 


Recognizing industry's need 
for linear flow elements, Oak 
Ridge engineers developed a lin- 
ear variable orifice meter. This 
meter, operating in the critical 
flow region, uses a long narrow 
slit of variable length as the 
flow element. Its characteristics 
make it ideal for automatic com- 
putation or control, 


IN UTILIZING systems containing 
flowing gases, it usually is necessary 
to control and measure the flows. Con- 
trol almost always is accomplished by 
a valve of some sort, while the flow 
very often is measured using an ori- 
fice and accompanying pressure and 


*This document is based on work per- 
formed at the Oak Ridge Gaseous 
Diffusion Plant operated by Union 
Carbide Corporation for the US Atomic 
Energy Commission. 


temperature devices. In some cases the 
control valve is calibrated, eliminating 
the necessity for an orifice. It can, in 
fact, be a variable orifice. Such a cali- 
brated orifice could be set to deliver a 
selected flow rate of gas for a given 
set of pressure and temperature con- 
ditions. Conversely, for an unknown 
flow rate, the orifice setting could be 
varied until a desired set of pressure 
conditions is achieved. From the set- 
ting and calibration, the flow rate 
could be determined. 


Variable Orifice Design 


Variable orifices are quite common, 
if one interprets the meaning of ori- 
fice broadly. Most valves then, could 
be considered in this category. Some 
commercially - available mneedle- and 
plug-type control valves are equipped 
with scales indicating the position of 
the needle or plug. These positions 
can be translated into flows after suit- 
able calibration. 

For variable orifices, the common 
practice is to use a needle or plug 
having a linear taper. The annular 
area open to flow varies as the second 
power with the position of the needle 
or plug (see Figure la). The flow 
coefficient for the restriction might 


change also. Since the flow thru an 
orifice follows the general equation, 
W CAy\/p( AP) 
Where W 
A = cross sectional area of 
flow 


mass rate of flow 


flow coefficient depend- 
ent upon pressure, Rey- 
nolds number, and the 
geometry of the flow 
path 


density of the fluid 


pressure drop across the 
orifice 


the flow is affected by changes in both 
C and A. The relation of flow to posi- 
tion, then, will have at least a second- 
power term, and usually other terms 
of higher order. The needle or plug 
can be machined to other than a linear 
taper to reduce the number of higher- 
order terms. However, this usually in- 
volves an expensive cut-and-try process. 

Figure 1 shows X to be the position 
of the movable element in the variable 
orifice. If the product CA is a linear 
function of X, the flow thru the orifice 
at constant pressure and temperature, 
also will be linear with respect to X. 
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Figure 2. 
Cutaway 
model of 
linear 
variable 
orifice. 








Variable orifices having this char- 
acteristic can be constructed by em- 
ploying a geometry for which the area 
open to flow is a linear function of 
the shaft position (A = KX), and C 
is a constant. a geometry is a 
slit with the length much greater than 
the width, and a means of varying the 
length (Figure 1b). The long sides of 
the slit must be straight and parallel. 
flow pattern is defined 


Such 


Since the 
principally by these sides, variations in 
length, and hence area, have little in- 
fluence on the flow coefficient. This 
holds true until the length is reduced 


to a few times the width. 
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Model Testing 


A model of a slit-type variable ori 
fice (Figure 2), was constructed and 
tested. The rectangular slit was 0.010 
inch wide and could be opened to a 
length of 0.564 inch. It was defined 
by plates 0.007 inch thick. The slider 
was lapped to the slit plate, and spring- 
loaded against it, to minimize leakage 
between the two. 

The medel orifice was subjected to 
a series of tests to determine its flow 
characteristics. To test its linearity, it 
was operated at several different fore- 
pressures, with the backpressure low 





T 


Figure 3. 
Linearity 
of variable 
orifice for 
various 
fore- 
pressures. 








enough in each case to assure critical 
flow. The flow of dry air was measured 
relative to slider position for constant 
forepressure and temperature. The 
data are illustrated in Figure 3. 


The minimum forepressure to back- 
pressure ratios required to maintain 
critical flow were determined by main- 
taining a constant mass-flow thru 
the orifice while gradually increasing 
the backpressure. This was continued 
until the forepressure increased by at 
least one percent. A typical set of data 
is illustrated in Figure 4. 


No tests were performed to deter- 
mine the characteristics of the variable 
noncritical flow con- 


orifice under 


ditions. 


Accuracies 


Figure 3 shows that the mass-flow 
vs position relationship is quite linear 
until the orifice is almost closed. From 
Figure 4, the pressure ratios required 
to maintain critical flow to between 
0.1 and 1.0 percent for several fore- 
pressures and slit lengths can be de- 
termined. These are summarized in 
Table I. For the 1.0 percent values, 
the pressure ratios are all 3.5 or less; 
the ratios over 3 are for the slit almost 


closed. 


These results show that variable ori- 
fices of this type are practical for 
metering flows by operating at criti- 
cal-flow conditions, and’ by controlling 
the forepressure, temperature, and slit 
position. This can be accomplished 
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Pr SLIT RATIO 

cm Hg abs LENGTH Pr/P 
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0.564 
0.064* 
0.564 
0.064* 
0.564 
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*Orifice should not be used with slit length 
this small 





Table I—Critical pressure ratios 
for 0.1% and 1.0% P, change. 


with the simple arrangement shown in 
Figure 5. For measurements accurate 
ro 0.1 percent, the required pressure 
ratios for critical flow are quite high. 
If this degree of accuracy is required, 
but a lower pressure ratio is desired, 
the geometry of the flow path must be 
modified. Changes effecting a gradual 
expansion of the gas downstream of 
the slit help considerably. 


Application 


This type of variable orifice is par 
ticularly desirable as a flow element 
for automatic computation and/or 
recording of flow, or automatic control 
of flow, since its linear response great- 
ly simplifies the associated equipment 
For example, as the flow rate changes 
in a gas metering station, one of these 
orifices with a recorder-controller can 
replace a manifold of graduated fixed 
orifices, the complex instrumentation, 
and the control valves required to 
select the appropriate fixed orifice 
(Figure 6). 
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Figure 6. Conventional gas me- 
tering station showing manifold 
of graduated fixed orifices. (Pres- 
sure and temperature instrumen- 
tation not shown.) 





Figure 4. 
Percent 
fore- 
pressure 
change vs 
critical 
pressure 
ratio at 
constant 
slit 
position 
and con- 
stant flow. 
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Figure 5. Typical flowmetering diagram. 
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ISA’s Pipeline Committee reports on 


Closed-System 


Liquid Pipeline Dynamics 


by ROBERT E. BOYLE, Chairman 
ISA Liquid Pipeline Committee 
Engineer, Senior Grade 
and MAX T. NIGH, Chairman 
ISA Pipeline Committee 
Electrical Engineer, 
Service Pipe Line Company 
Tulsa, Oklahoma 


FOR PROPER DESIGN of digital 
remote-control, telemetering systems 
and computers, it is important that we 
know the effects of transient changes 
in long, closed-system hydraulic pipe- 


lines. Our instrumentation must allow 
for these transients, and for the time re- 
quired to reach stable conditions after 
upsets. Attainment of this knowledge 
is necessary for the extension of pres- 
ent pipeline automation to computer 
control, or computer-assisted operation 


of liquid pipelines. 


This article describes tests conduc- 
ted on pipelines of Service Pipe Line 
Company's Missouri division. The cen- 
tralized monitoring system at Free- 
mont Station was used to collect and 
print out the data. Freeman remotely 
controls and monitors 10 stations from 
Freeman to a station near Chicago, II- 
linois. 


At a single command from Freeman, 
the data-handling portion used for 
these tests locks all pressure and flow 
instruments at all locations. All instru- 
ments remain locked at their existing 
readings until all their data are trans- 
mitted to Freeman. Only after correct 
reception of all these data, are the in- 
struments released to resume measure- 
ment. Data for any one system are re- 
ceived in 30 seconds, permitting test 
readings to be made once a minute by 
manual operation of the command sig- 
nal. 


How Tests Were Made 
Three separate pipeline systems be- 
tween Freeman and La Plata Stations 
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FIGURE 1. NUM- 
BER 1 SYSTEM— 
PART 1. Carroll- 
ton Station is shut 
down—pressure at 
Freeman is held 
constant at 800 psi. 
The pressure 
surge at Carroll- 
ton is 140 psi /min. 
The flow drops 
from 5600 barrels 
per hour (b/h) to 
2600 b /h. Time for 
pressure wave to 
reach La Plata 
and Freeman is 
100 seconds. Con- 
ditions stabilize in 
about 4 minutes. 
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FIGURE 2. NUM- 
BER 1 SYSTEM— 
PART 2. Carroll- 
ton Station is 
started up—pres- 
sure at Freeman 
is held constant at 
800 psi. Start-up 
is against a gate 
that is partly 
open. Conditions 
stabilize in about 
4 minutes. 


FIGURE 3. NUM- 
BER 2 SYSTEM— 
PART 1. Carroll- 
ton Station is shut 
down—pressure at 
Freeman is held 
constant at 950 psi. 
The pressure surge 
at Carrollton is 
220 psi/min. The 
flow drops from 
2700 b/h to 400 
b/h. Note that the 
point of minimum 
flow coincides 
with the point 
that the station 
goes on bypass. 
Time for pressure 
wave to reach La 
Plata and Free- 
man is 95 seconds. 
Conditions _ stabi- 
lize in about 4 
minutes. 


FIGURE 4. NUM- 
BER 2 SYSTEM— 
PART 2. Carroll- 
ton Station is 
started up—pres- 
sure at Freeman is 
heid constant at 
950 psi. Start-up 
is against a gate 
that is partly 
open. Conditions 
stabilized in about 
6 minutes. 
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FIGURE 5. NUM- 
BER 4 SYSTEM— 
PART 1. Rothville 
Station is shut 
down. Pressure at 
Freeman is held 
constant at 700 psi. 
The pressure surge 
at Rothville is 220 
psi/min. Time for 
pressure surge to 
reach La Plata is 
55 seconds. Con- 
ditions stabilize in 
about 6 minutes. 
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minutes after the 
unit is started. 
The system _bal- 
ances out shortly 
after the control 
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were used to conduct the hydraulic 


tests. 


NUMBER 1 SYSTEM is a 20-inch line 
with a 1500-hp unit at Carrollton re- 
laying the stream. The pressure at 
Freeman was held constant at 800 psi. 
Station spacing is about 75 miles. 

Part 1. Shut down the Carrollton unit 
and let the pressure controls at Free- 


man reduce engine speed to hold line 


pressure constant (Figure 1). 
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engine speed to hold line pressure con- 
stant (Figure 3). 


Part 2. Stas Carrollton unit and allow 
Freeman engine speed to increase auto- 
matically from the action of the dis- 
pressure controller (Figure 2). Part 2. Start Carrollton unit and allow 
Freeman engine speed to increase auto- 
matically from action of the discharge 
pressure controller (Figure 4). 


charge 


NUMBER 2 SYSTEM is a 12-inch 
line with a 1500-hp unit at Carrollton 
relaying the stream. The pressure at 
Freeman was held constant at 950 psi. 
Station spacing is about 75 miles. 


NUMBER 4 SYSTEM is a 12-inch 
line with a 1500-hp unit at Mayview 
and a 1250-hp unit at Rothville re- 
stream. Station spacing 
48 to 30 miles because 


laying the 
varied from 


Part 1. Shut down Carrollton and let 
the Freeman pressure controls reduce 
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FIGURE 7. NUM- 
BER 4 SYSTEM— 
PART 3. Mayview 
Station is shut 
down. Pressure at 
Freeman is held 
constant at 700 psi. 
The pressure surge 
at Mayview is 250 
psi/min, Time for 
pressure surge to 
reach Carrollton 
is 25 seconds. Note 
the increased 
throttling at Roth- 
ville. Conditions 
stabilized in about 
4 minutes. 
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FIGURE 8. NUM- 
BER 4 SYSTEM— 
PART 4. Mayview 
Station is started 
up, with the flow 
at Freeman held 
constant. This re- 
duces Freeman 
pressure at the 
rate of 50 psi/min. 
The Mayview suc- 
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stations are located on the hydraulic 
midpoint of the line. 


Part 1. Shut down Rothville unit and 
let Freeman pressure controls reduce 
engine speed to hold the line pressure 
constant (Figure 5). 


Part 2. Start Rothville unit and allow 
Freeman engine speed to increase auto- 
matically from action of the discharge 
pressure controller (Figure 6). 


Part 3. Shut down Mayview unit and 
let Freeman pressure controls reduce 
engine speed to hold line pressure con- 
stant (Figure 7). 


Part 4. Start Mayview unit and hold 
engine speed constant at Freeman. This 
in effect meant that Mayview would 
be out-pumping Freeman (Figures 8 
and 9). 


Part 5. Then shut down the Mayview 
unit and hold Freeman engine speed 


constant. This was to build up pressure 
at Freeman (Figure 10). 


Part 6. Start Mayview unit and allow 
engine speed at Freeman to increase 
automatically from action of the dis- 
charge pressure controller (Figure 11). 


Hydraulic Test Results 


The data were collected in a type- 
written form. To better compare the 
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Freeman pressure 
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starts to throttle 
on low suction at 
18 minutes. 
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FIGURE 10. NUM- 
BER 4 SYSTEM— 
PART 5. Mayview 
Station is shut 
down with the 
flow at Freeman 
held constant. 
Freeman pressure 
is allowed to 
build up to 700 
psi. The pressure 
surge at Mayview 
was 170 psi/min. 
The Freeman 
pressure built up 
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from 350 psi to 550 
psi in 6 minutes. 
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relation between pressures and flows, 
they were plotted as a graph. The hor- 
izontal coordinate was in terms of 
minutes with the vertical coordinate 
as pressure and flow. 


What These Data Mean 


1. On start-up, stable conditions in 
the closed-system line are reached in 
about 4 minutes. Comparison of in 
and out flows has to be delayed this 
length of time before it is valid. This 
method of flow comparison allows 
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constant monitoring of the dynamic 
material balance on the pipeline. 


2. On shut-down of an intermediate 
booster station, stable conditions in 
the closed-system line are reached in 
about 4 minutes. Where more than 
one booster is in the system, this time 
is a little longer. 


3. Local pressure and flows at any in- 
termediate booster station are stabi- 
lized after 2 minutes. Data obtained 
after this time period are valid and of 


use in evaluating line operation. Lock- 
out of data transmission for this period 
of time is achieved from unit breaker 
position to prevent clogging the data 
transmission and receiving equipment 
with useless data. 


4. The above conclusions apply rough- 
ly for closed-system lines from 12 to 20 
inch, and flow rates from 2000 to 7000 
barrels per hour (b/h). Differences in 
line size seem to have little effece on 
the stabilization time. 
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PART 6. Mayview 
Station is started 
up. Pressure at 
Freeman is held 
constant at 700 psi. 
The control valve 
is opened slowly 3 
minutes after the 
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5. Station spacing and number of sta- 
tions did not appear critical in this 
test. However, it seems reasonable that 
the addition of more booster stations 
in the closed system would lengthen 
the stabilization time of the system. 


6. Elevation differences between sta- 
tions in this study were not appreci- 
able and, therefore, stabilization times 
could not be evaluated for drainup 
situations. However, the theory so 
closely compares to actual data that 
this could be calculated for any specific 
case. 


7. Gate-valve control allows a greater 
surge of flow during the first two 


minutes of start-up than would be al- 
lowed from a control valve programed 
for opening, such as is used at the 
newer-design unattended pipeline sta- 
tions. 


8. Calculations were made of the theo- 
retical pressure surges and the surge- 
wave velocity and compared with the 
actual data. The pressure surges shown 
for the actual data were slightly lower 
than the theoretical calculations. Per- 
centage-wise, the comparison was very 
consistent. The check on the velocity 
wave in terms of time showed a close 
agreement between actual and the- 
oretical data. 


9. Speeds of response of the control 


valves are indicated by the rates of 
pressure change at the booster station. 
By using these data, a theoretical set- 
ting of the controller proportional 
band and reset rate can be made. 


This study, by the Pipeline and the 
Liquid Pipeline Committees of ISA's 
Transportation Industry Division, has 
presented what we hope will be the 
forerunner of many tests by others in 
the industry. Where the tools for this 
work are so readily available, it seems 
the effort and time would be insig- 
nificant compared to the great value to 
the Pipeline industry of the informa- 
tion to be gained. 


6,250 Years and 1,767 Abacuses Later... 


If you had enough time, no appetite and a massive case 
of insomnia, you could run the Sterlington plant of the 
Louisiana Light and Power Company with an abacus. 

Chalmer E. Jones, vice president and general manager 
of the Control Systems Division of Daystrom, made this 
confession while discussing his solid state electronic com- 
puter that ran, almost continuously, for six months at 
Sterlington. 

Fortunately for Daystrom, an abacus has moving parts, 
which results in all sorts of wear and tear, as Mr. Jones 


was quick to point out. For example, if an abacus were 
equipped to run as rapidly as a computer, it would last 
only two and a half years before every single bead was 
worn out. 


And speed is not an abacus’s long suit. As Mr. Jones 
explained, “If a man with an abacus were to do the compu- 
tations done during the 6 month test run at Sterlington, 
he would have to work 24 hours a day—without food, 
water or sleep—for 6,250 years—and he'd wear out 1,767 


abacuses!” 
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Instrument Education 





Experiment* 





Figure 1. Panel arrangement uses 
eight stations located in one-half 
the laboratory. 


Plan Your Laboratory — IT PAYS OFF! 


by HERMAN THAL-LARSEN (ISA Member) 
Associate Professor, Mech. Engineering 


University of California, Berkeley 


WHO WILL DISPUTE our schools’ 
need for the finest and best-equipped 
laboratories possible? The need is ap- 
parent, but in most cases, the necessary 
funds are not available. Therefore, it 
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is imperative that the maximum value 
is realized for the money spent. Effi- 
cient planning, it is found, offsets 
many shortcomings. 


Every teacher knows that a haphaz- 
ardly planned course almost certainly 
spawns a confused, disinterested and 
sluggish class. The laboratory course, 
even more than the general classroom 
type, requires deliberate basic planning 
to produce the best results. 





Figure 2. 
Pneumatic 
multipli- 
cation and 
square-root 
extraction 
are accom- 
plished 

at one 
station. 








Some good, solid planning at an 
early stage in the laboratory installa- 
tion, itself, can do much to alleviate 
subsequent problems. Every dollar 
spent during the planning period is 
worth many more later on. To stimu- 
late effective planning and more effi- 
cient utilization of material, here are 
some helpful hints gained from expe- 
rience at the University of California. 


Arguments for Panel-Mounting 


In the construction of an ideal lab- 
oratory, there are a number of factors 
that warrant consideration. 


For one thing, the laboratory must 
be attractive; it should have eye ap- 
peal. Confusion should be minimized. 
The aesthetic effect is not the only 


*Editor’s Note. 


In the strict interpretation of the word, 
this article cannot be classified as an 
experiment. Hence, we have not assigned 
an experiment number to it. However, the 
subject matter is so pertinent to the 
avowed purpose of this series, that we 
feel justified in presenting the article as 
a part of this series in the Journal. 


The author presents useful laboratory 
information, gained from his own expe- 
rience, to help other educators who are 
confronted with similar problems 


In our next issue, we shall continue the 
Instrument Education Experiment series 
with Experiment Number 7. 





one attained; when instruments are 
mounted on panels in a functional and 
coordinated manner, an easy-learning 
atmosphere pervades the area. Students 
almost teach themselves! 

Panel-mounting serves still another 
purpose; instructors can inventory 
their instruments more easily. Gaping 
holes left in a panel from which in- 
struments have been removed, serve 
to remind one—quite forcibly—that 
some things are missing. Even though 
panel-mounting tends to discourage 
undue “borrowing,” it really does not 
present any great problems when 
someone actually desires to change an 
installation. Store-room space, always 
at a premium, is conserved by the use 
of panels. 


Accessory Items 


Secondary instrumentation should 
be adequate, both in quantity and 
quality. This category includes pres- 
sure gages, manometers, strain-gage 
pressure transducers and recorders. 

Rear - panel - mounted equipment 
ought to be installed neatly in bread- 
board fashion, thus enabling the stu- 
dents to trace the connections easily. 
Access to the back of panels should 
be easy, but not inviting. There should 
be no “blind” corners or havens for 
“hide-aways.” 


Panel Shelves 

Both the height and size of shelves 
are important. Two shelves are recom- 
mended —a 16 x 48 inch upper shelf, 
42 inches above the floor; and a 12 x 
48 inch lower shelf, 26 inches above 
the floor. The 12-inch lower shelf pro- 
vides necessary knee room, while the 
wider upper shelf affords adequate 
work space. The distance between 
shelves discourages people from using 
the lower one as a foot rest. Masonite 
glued on plywood makes a good writ- 
ing-surface for the upper shelf; its use 
as an edging also improves the appear- 
ance of the entire panel. 

Painting the shelves a dull black 
serves a number of purposes. It cuts 
down glare; it makes the shelves easy 
to maintain; and it produces a pleas- 
ing color effect with the predominant- 
ly black-cased instruments, when for 
example, a light-gray paint is used on 
the panels, themselves. 


Panel Construction 
The panels can be constructed of 
5¥-inch thick plywood, 4 x 8 feet long, 





Figure 3. 
Typical 
behind- 
panel 
breadboard 
arrange- 
ment for 
cascade- 
control 
type ex- 
periments. 








mounted on prepunched, galvanized 
structural-steel angles. A suggested 
angle size is 11/4 x 2% x 3/32 inches 
These angles prove to be quite satis- 
factory since they are economical and 
easy to use. There is no waste either; 
small pieces of angle can always be 
used as clips. 


To make certain that all the in- 
struments and equipment are being 
utilized to the fullest extent, it is 
necessary that the panel design be 
made highly flexible. Why not obtain 
a good measure of flexibility by using 
wood for the panel material? As wood 
is easy to work and relatively inex- 
pensive, panels can be altered, or even 
replaced, to provide a new experi- 
mental setup. 





Figure 4. 
Simulation 
studies are 
performed 
at d-c 
analog 
computer 
station. 











“Stretching” Instruments 

By interconnecting instruments on 
different panels, an astonishing array 
of more-complex experiments can be 
performed for instruction or research 
purposes, with practically no addition- 
al equipment! One way of accomplish- 
ing this is to use 19-tube pneumatic- 
cable and electrical wiring between 
the individual panels. 


Preventing Damage 

Repairs cost money — money which 
is better spent on new instruments and 
equipment. Damages which necessitate 
these repairs can be minimized by 
scrupulously labeling all valves, knobs 
and, indeed, anything that students 
might conceivably misuse. By all 
means, use /ocked pressure-reducing 
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Figure 5. Station for studying 
frequency - response. Note the 
pneumatic sine-wave generator 
on lower shelf. 











valves behind the panels to limit 
pneumatic pressures which students 


can apply. 
What One School Has Done 

One strict recommendation is to 
spend as much of the available funds 
as possible for the instruments, them- 
selves. Such frugality is absolutely 
necessary to accumulate the number 
of instruments required for a variety 
of experiments. 

The Berkeley Mechanical Engineer- 
ing Controls Laboratory has achieved 
notable and satisfying success with the 
installation shown in the illustrations. 

Figure 1 shows the panel arrange- 
ment in one-half the laboratory where 
eight panel-stations are located. At the 
left station, students measure small 
mechanical movements of parts within 
a pneumatic controller. The station on 


102 / ISA Journal 


the right is used to acquaint the class 
with modern electronic and electro- 
pneumatic control systems. In addition, 
it shows the effect of friction on dy- 
namic stability. The display cases in 
the aisle partially block the entrance 
to the rear of the panels, yet do not 
prevent access to this area. 

Figure 2 shows mounting details of 
the station where pneumatic multipli- 
cation and square-root extraction are 
performed by means of a Sorteberg 
force-bridge. 

Figure 3 illustrates the typical 
breadboard arrangement employed be- 
hind panels. This particular installa- 
tion is for the station where experi- 
ments in cascade-control and dynamic 
compensation of thermometric lag are 
conducted. 

Figure 4 provides a view of the d-c 
analog computer station. This equip- 





Figure 6. 
Panel and 
equipment 
for 
studying a 
three-time- 
constant 
liquid - 
level 
system. 








ment, in many cases begged-for, bor- 
rowed and scrounged, is extremely 
useful in simulation studies. The low- 
frequency combination sine-, square- 
and sawtooth-wave generator, and the 
long- persistence oscilloscope near the 
top of the panel, are particularly help- 
ful in such studies. 

Figure 5 depicts the frequency- 
response station with its pneumatic 
sine-wave generator on the lower shelf. 

Figure 6 pictures a panel containing 
instruments that control a triple-time- 
constant liquid-level system. In the 
configuration at the left, each column 
above the base, consists of three pipes 
which permit the cross-sectional area 
of the column to be changed at will. 
Some of the pipes are made of clear 
plastic to indicate the liquid level. 
Three-way cocks on the panel provide 
a choice between two controllers and 
two flow-control valves. 


Conclusion 


The installation described above 
represents the efforts of only one 
university. There are, no doubt, as 
many techniques and experimental 
setups as there are schools! The quality 
and effectiveness of these various in- 
stallations probably covers an entire 
spectrum from poor to excellent. But 
all schools, regardless of their econom- 
ic means, share the same common 
purpose—to do the most with the 
available funds and material. 

If this article simply stimulates 
fresh thinking in terms of efficiency, 
it has accomplished its purpose. 
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GENERAL INFORMATION 


SUMMER CONFERENCE PROGRAM 


ISA’s Summer Conference technical sessions will 
open with the Keynote Address on Monday, May 9, 
at 10 a.m. The four-day technical sessions, featuring 
55 papers, will open at 2:30 p.m. Monday, May 9, and 
continue through Thursday, May 12. 

All technical sessions and workshops will be held 
in San Francisco’s Civic Auditorium. Admission to 
the Conference is by registration only. Registration 
fees listed on page 106. 

A two-day Maintenance Clinic will be held in the 
downtown branch of San Francisco State College. 
Registration opens Monday, May 9, at 8°30 a.m. in 
Room 202. Day-long clinic sessions will be held on 
Moriday, May 9, and Tuesday, May 10 

Conference registrants are entitled to attend ses- 
sions of the ISA Power Instrumentation Symposium 
without charge. 


POWER SYMPOSIUM PROGRAM 


Technical sessions of ISA’s Third Power Instru- 
mentation Symposium will be held at San Francisco 
State College. The Symposium will open with regis- 


104 ISA Journal 


tration Monday, May 9, at 9 a.m. Technical sessions 
will open with the Keynote Address at 10 a.m. on 
Monday, May 9, and continue through Wednesday, 
May 11 

Power Symposium registrants are entitled to at- 
tend sessions and workshops of the Summer Con- 
ference without charge. 


CONFERENCE PAPER PREPRINTS 


Preprints of about 45 technical papers presented 
at the Summer Conference will be available at the 
ISA Registration Center in the Civic Auditorium. 
Conference registrants may obtain 25 preprints of 
their own selection as part of the registration fee. 

Individual preprints per copy are $.35 to members 
of ISA and AMS (American Meteorological Society); 
$.50 to others. A complete set of available preprints 
is $5.00 to Conference registrants who are members 
of ISA or AMS; $8.00 to Conference registrants who 
are not members of either of these Societies. 

Non-registrants may obtain a complete set of about 
25 preprints at $8.00 for members of ISA or AMS and 
$12.00 for non-members. 
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POWER SYMPOSIUM PROCEEDINGS 


Those who register for ISA’s Power Instrumenta- 
tion Symposium will receive a copy of the Sympos- 
ium Proceedings as part of the registration fee. 


Extra copies of Power Symposium Proceedings 
may be purchased by members of ISA and AMS at 
$5.00 per copy, by non-members at $8.00 per copy 


ISA MEMBERSHIP AND PUBLICATIONS 


Complete information about ISA membership will 
be available at the ISA Booth in the Registration 
Area, Brooks Hall, and at the Civic Auditorium Reg- 
istration Area. All ISA publications will be offered 
for sale at these centers and a lounge will be main- 
tained at the ISA Booth where visitors may rest, visit 
and meet their friends. 

Non-members who register for the Conference or 
Symposium will receive a refund of extra charges if 
they enroll as ISA members before June 15, 1960. 


EXHIBIT 


The San Francisco ISA Exhibit, opening on Tues- 
day, May 10, at 1:00 p.m., will present over 200 ex- 
hibits by leading manufacturers of instruments and 
control equipment. It will be held in Brooks Hall, 
adjacent to the Civic Auditorium. Admission is free 
to all Summer Conference and Power Symposium 
registrants, to all ISA members, and to holders of 
complimentary registration invitations. Admission 
to all others is $1.00. Exhibit hours are: 

Tuesday, May 10 1:00 p.m. to 10:00 p.m 
Wednesday, May 11 1:00 p.m. to 10:00 p.m 
Thursday, May 12 10:00 a.m. to 6:00 p.m. 


COOPERATING SOCIETIES 


The American Meteorological Society is cooperating 
with ISA in presenting two sessions on Aerosols and 
Condensation Phenomena Measurement at the Sum- 
mer Conference and Exhibit. 

Members of AMS will be admitted to the Confer- 
ence and Symposium on the same basis as ISA mem- 
bers. Membership cards required for identification. 
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FREE BUS SERVICE 


Hallikainen Instruments Company will provide 
free bus service from San Francisco Hotels to Brooks 
Hall and the Civic Auditorium, and return. Complete 
schedules and routes will be posted in San Francisco 
Hotels, in Brooks Hall and in the Civic Auditorium. 

Trips to the Hall and Auditorium will originate at 
the main entrance to the Fairmont Hotel. They will 
proceed to the Sir Francis Drake, then to the Jack 
Tar Hotel, and from there to the Hall and Auditorium. 
To the times shown below, add ten minutes for time 
of departure from the Sir Francis Drake; twenty min- 
utes for time of departure from the Jack Tar; thirty 
minutes for time of arrival at the Hall and Auditori- 
um: 


Buses to Brooks Hall and Auditorium, Mon., May 9. 


Derart Fairmont Hotel: 9:00 a.m., 1:30 p.m. 


Buses to Brooks Hall and Auditorium, Tues., May 10. 
Depart Fairmont Hotel: 8:30 a.m.; 11:30 a.m.; 12:40 
p.m.; 1:40 p.m.; 2:40 p.m.; 3:40 p.m.; 4:40 p.m.; 5:40 
p.m.; 7:10 p.m.; 8:10 p.m; 9:20 p.m. 


Buses to Brooks Hall and Auditorium, Wed., May 11. 
Depart Fairmont Hotel: Same as Tuesday schedule. 


Buses to Brooks Hall and Auditorium, Thurs., May 12. 
Depart Fairmont Hotel: 8:30 a.m.; 9:30 a.m.; 10:30 
a.m.; 11:30 a.m.; 1:10 p.m.; 2:20 p.m.; 3:20 p.m.; 4:20 
p.m.; 5:20 p.m. 


Return trips to the Fairmont, the Sir Francis Drake 
and the Jack Tar will originate at the Grove and Lar- 
kin Street entrance to Brooks Hall and Civic Auditor- 
ium. Add ten minutes to time shown for time of ar- 
rival at the Jack Tar; twenty minutes for time of ar- 
rival at the Sir Francis Drake; thirty minutes for 
time of arrival at the Fairmont: 


Return Trips, Monday, May 9. 
Depart Grove and Larkin Streets: 12:45 p.m.; 5:15 p.m. 


Return Trips, Tuesday, May 10. 

Depart Grove and Larkin Streets: 10:45 a.m.; 12:10 
p.m.; 1:10 p.m.; 2:10 p.m.; 3:10 p.m.; 4:10 p.m.; 5:10 
p.m.; 6:10 p.m.; 7:40 p.m.; 8:40 p.m.; 10:10 p.m. 
Return Trips, Wednesday, May 11. 

Depart Grove and Larkin Streets: Same as Tuesday 
schedule. 

Return Trips, Thursday, May 12. 

Depart Grove and Larkin Streets: 9:00 a.m.; 10:00 a.m.; 
11:00 a.m.; 12:10 p.m.; 1:40 p.m.; 2:50 p.m.; 3:50 p.m.; 
4:50 p.m.; 6:10 p.m. 








FEES 
ISA—AMS Non- 
Members members 


Conference 
Including 25 preprints $ 8.00 
(Includes admission to Symposium 
-no proceedings) 
Power Symposium 
Including proceedings 8.00 
(Includes admission to Conference 
-no preprints) 
Maintenance Clinic 5.00 
Exhibit 
No charge with above registration; 
with complimentary registration; 
for ISA members. For others 
Plant Tours 
Transportation (per tour) . errr T 2.00 
Preprints 
Individual copies 35 50 
Complete set 
Conference registrants — in lieu of 
25 preprints 5.00 
All others 8.00 
Proceedings — Power Symposium 
Each purchased copy 5.00 
Students 
No preprints or proceedings 1.00 1.50 
*Non-member surcharges can be applied towards first 
year’s dues ($12.00) if ISA membership application is 
entered by June 15, 1960 
Fees for members of American Meteorological Society 
(AMS) same as for ISA members. 


$12.00* 


8.00* 
12.00* 


8.00* 
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MONDAY — MAY 9 


Conference Speakers Breakfast 
Whitcomb Hotel, Corinthian Room 


Instrument Maintenance Clinic 
Downtown Center, San Francisco State 
College, 540 Powell Street, Room 202 


Ladies Program Registration 
Jack Tar Hotel, Telegraph Hill Room 


Keynote Session 
Civic Auditorium, Larkin Hall 


Ladies Program — Tea 
Jack Tar Hotel, Telegraph Hill Room 


Nuclear Instrumentation Session 
Civic Auditorium, Room 402 


Aerosols & Condensation Phenomena 
Measurement Session I 
Civic Auditorium, Room 403 


Sales Management Workshop 
Civic Auditorium, Room 404 


Standards & Practices Session 
Civic Auditorium, Room 405 


Aeronautical Instrumentation Session I 
Civic Auditorium, Room 301-3 


Cocktail Party with Hot Hors d’oeuvres 
Jack Tar Hotel, El Dorado Room 


6:00 


ISA POWER INSTRUMENTATION SYMPOSIUM 


Symposium Speakers Breakfast 
Sir Francis Drake Hotel 


Keynote Session 


8:00 


San Francisco State College, Lecture Hall 10:00 = 


Technical Session I 
San Francisco State College, Lecture Hal! 


TUESDAY — MAY 10 


Conference Speakers Breakfast 
Whitcomb Hotel, Corinthian Room 


Instrument Maintenance Clinic 
Downtown Center, San Francisco State 
College, 540 Powell Street, Room 202 


Plant Tour — Ames Research Center 
Bus leaves Jack Tar Hotel 


Ladies Program — Registration 
Jack Tar Hotel, Telegraph Hill Room 


Aeronautical Instrumentation Session II 
Civic Auditorium, Room 301-3 


Metals & Ceramics Instrumentation 
Civic Auditorium, Room 402 


2:00 


am 








CALENDAR OF EVENTS 


Aerosols & Condensation Phenomena 
Measurement Session II 
Civic Auditorium, Room 403 


Maintenance Management Workshop 
Civic Auditorium, Room 404 


Management & Economics Session I 
Civic Auditorium, Room 405 


Ladies Program — Luncheon 
Jack Tar Hotel, Sugar and Spice Room 11:30 


ISA Exhibit 
Brooks Hall 


Ladies Program — Tour Golden Gate Park 
and Tea at Japanese Tea Garden 1:00 


Film Showings 
Instrumentation of a Widget, Principles 
of Automatic Control, Principles of Fre- 


quency Response — Brooks Hall, ISA 
Theater See schedule, page 


ISA POWER INSTRUMENTATION SYMPOSIUM 


Symposium Speakers Breakfast 


Sir Francis Drake Hotel 8:00 : 


Technical Session II 
San Francisco State College, Lecture Hall 


Technical Session III 
San Francisco State College, Lecture Hall 
WEDNESDAY — MAY 11 


Conference Speakers Breakfast 
Whitcomb Hotel, Corinthian Room 


Ladies Program — Registration 
Jack Tar Hotel, Telegraph Hill Room 


Ladies Program 
Tour I. Magnin 


Air Pollution Instrumentation Session I 
Civic Auditorium, Room 402 


Data Handling & Computation Session 
Civic Auditorium, Room 403 


Measurement and Control Instrumentation 
Civic Auditorium, Room 301-3 


Management & Economics Session II 
Civic Auditorium, Room 405 


Electronic Instrumentation Session 
Civic Auditorium, Room 404 9:30 


Ladies Program — Luncheon & Fashion Show 
Canterbury Hotel 11:45 


Students Program — High School 
Assemble Student Lounge, Brooks Hall 10:00 


Students Program — College 
Assemble Student Lounge, Brooks Hall 10:00 


ISA Exhibit 
Brooks Hall 1:00 


Plant Tour — Lawrence Radiation Lab 

Buses leave Jack Tar Hotel 1:00 
Film Showings 

Instrumentation of a Widget, Principles 

of Automatic Control, Principles of Fre- 


quency Response — Brooks Hall, ISA 
Theater See schedule, page 


ISA POWER INSTRUMENTATION SYMPOSIUM 


Symposium Speakers Breakfast 
Sir Francis Drake Hotel 


Technical Session IV 
San Francisco State College, Lecture Hall 9:30 


Technical Session V 


San Francisco State College, Lecture Hall 2:00 


THURSDAY — MAY 12 


Conference Speakers Breakfast 
Whitcomb Hotel, Corinthian Room 


Ladies Program — Registration 
Jack Tar Hotel, Telegraph Hill Room 


Air Pollution Instrumentation Session II 
Civic Auditorium, Room 402 


Analysis Instrumentation 
Civic Auditorium, Room 403 


Physical and Mechanical Measurement 
Civic Auditorium, Room 404 


Feedback Control Systems Session 
Civic Auditorium, Room 301-3 


Educators Workshop 
Civic Auditorium, Room 405 


ISA Exhibit 
Brooks Hall 


Ladies Program — Sukiyaki Luncheon 
Yamato Sukiyaki House 


Plant Tour, Shell Development Company 
Buses leave Jack Tar Hotel 


Film Showings 


Instrumentation of a Widget, Principles 
of Automatic Control, Principles of Fre- 
quency Response — Brooks Hall, ISA 
Theater See schedule, page 
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LADIES ACTIVITIES 


An exciting round of events is planned for ladies 
at ISA’s Summer Conference and Exhibit, with plenty 
of time left over for shopping, sightseeing and get- 
ting acquainted with San Francisco. Registration is 
$1.00. Fee for complete program, $8.50. 

Planned activities include the following: 


Monday, May 9: Registration and hospitality in the 
Telegraph Hill Room of the Jack Tar Hotel, 9:00 a.m. 
to 5:00 p.m. Get-together Tea in the Telegraph Hill 
Room 1:30 to 4:30 p.m. In the evening, cocktails in the 
El Dorado Room of the Jack Tar Hotel. (See details 
under Cocktail Party, at right) 


Tuesday, May 10: Registration and hospitality in 
the Telegraph Hill Room of the Jack Tar Hotel, 9:00 
a.m. to 5:00 p.m. Luncheon in the Sugar and Spice 
Room of the Jack Tar Hotel, 11:30 a.m. to 12:45 p.m. 
Tour of Golden Gate Park and Tea at the Japanese 
Tea Garden, 1:15 p.m. to 4:00 p.m., per person, $1.00. 


Wednesday, May 11: Registration and hospitality in 
the Telegraph Hill Room of the Jack Tar Hotel, 9:00 
a.m. to 5:00 p.m. Tour of I. Magnin, 9:30 a.m. to 11:00 
a.m. Luncheon and Fashion Show at the Canterbury 
Hotel, 11:45 p.m., per person $4.00. 


Thursday, May 12: Registration and hospitality in 
the Telegraph Hill Room of the Jack Tar Hotel, 9:00 
a.m. to 5:00 p.m. Sukiyaki Luncheon at Yamato Su- 
kiyaki House, 12:15 p.m., per person, $2.50. Afternoon, 
walking tour of Chinatown, Cable Car ride. 


EMPLOYMENT SERVICE 


ISA will maintain for its members, ISA Journal 
classified advertisers and exhibitors an employment 
referral service. Employers may list their positions to 
be filled and those seeking new employment oppor- 
tunities may register. KR. C. Hungerford will be in 
charge of the Employment Service at Brooks Hall 
during Exhibit hours. 


INFORMATION CENTER 


A general information booth and message center 
will be maintained in the Registration area at Brooks 
Hall during Exhibit hours. 


OFFICIAL AIRLINES 


United Airlines is the official airline for ISA’s 
Summer Conference and Exhibit. For assistance with 
your travel problems, stop by their booth in the Reg- 
istration Area at Brooks Hall. 


HOTEL RESERVATIONS 


All hotel reservations should be made through: 
ISA Housing Bureau, Room 300, 61 Grove St., San 
Francisco 2, California. Headquarters hotel for the 
Summer Conference is the Jack Tar; the Sir Francis 
Drake is the official ISA hotel for Power Symposium 
registrants. Other ISA hotels are the Whitcomb, the 
Fairmont, the Stewart and the Caravan Lodge Motel. 
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PLANT TOURS 


Three San Francisco area plants are scheduled for 
ISA tours during the Summer Conference and Ex- 
hibit. All visitors and registrants at both the Sum- 
mer Conference and the Power Symposium are in- 
vited to make these tours. 


Ames Research Center, Moffett Field. Tuesday, 
May 10; buses depart from main entrance of Jack Tar 
Hotel at 8:30 a.m., return 12:30 p.m. (Transportation, 
$2.00) 


Lawrence Radiation Laboratory, University of Cali- 
fornia, Berkeley, Calif. Wednesday, May 11; buses 
depart from main entrance of Jack Tar Hotel at 1:00 
p.m., return 4:30 p.m. (Transportation $2.00) 


Shell Development Company, Emeryville, Calif. 
Thursday, May 12; buses depart from main entrance 
of Jack Tar Hotel at 1:00 p.m., return 4:30 p.m. 
(Transportation $2.00) 


In addition to the large plant tours listed above, 
the San Francisco plant tours committee has made ar- 
rangements for vest pocket tours with Beckman In- 
struments, California Research, Stanford Research 
Institute and the Corps of Engineers model of San 
Francisco Bay. 


Arrangements for vest pocket tours can be made 
with the ISA Tours Committee at registration cen- 
ters in Brooks Hall and the Civic Auditorium. 


COCKTAIL PARTY WITH 
HOT HORS D’OEUVRES 


The joint Santa-Clara Northern California Host 


Committee has planned an iniormal cocktail party 
for Monday evening, May 9, in the E] Dorado Room 
of the Jack Tar Hotel. 

The local committee has arranged the evening so 
that the price per person is low and includes both 
drinks and hors d’oeuvres. The per person charge 
is $6.00. 

This is the perfect chance to get in touch with 
frionds early in the week. Reserve your admission 
now. 


PRESS ROOMS 


Fully equipped and staffed press rooms containing 
all press facilities will be open daily at Brooks Hall 


_and the Civic Auditorium during Exhibit hours. 


REGISTRATION CENTERS AND HOURS 


Conference — Civic Auditorium 
Monday, May 9 

Tuesday, May 10 

Wednesday, May 11 


9:00 am to 5:00 pm 
9:00 am to noon 
9:00 am to noon 


Power Symposium — San Francisco State College 
Monday, May 9 9:00 am to 4:30 pm 
Tuesday, May 10 9:00 am to 4:30 pm 
Wednesday, May 11 9:00 am to noon 
Maintenance Clinic — San Francisco State College 


Monday, May 9 8:30 am to 5:00 pm 
Tuesday, May 10 8:30 am to noon 


Ladies Program — Jack Tar Hotel 


Monday through Thursday 9:00 am to 5:00 pm 


Exhibit — Brooks Hall 
Tuesday, May 10 
Wednesday, May 11 
Thursday, May 12 


1:00 pm to 10:00 pm 
1:00 pm to 10:00 pm 
10:00 am to 6:00 pm 














STUDENTS PROGRAM 


Two programs are planned for students — one for 
high school science and math students and one for 
college-level engineering students. 

The high school program is planned for 55 San 
Francisco area youngsters selected by the San Fran- 
cisco Bay Area Engineers Week Committee for su- 
perior performance in science and mathematics. They 
will assemble in the Students Lounge at Brooks Hall 
on Wednesday, May 11, at 10:00 a.m. for registration 
and orientation. Following this, students wil] view 
the ISA film “Instrumentation of a Widget,” and 
hear a short talk on ISA. The group will then move 
to the Vista Room of the Hotel Whitcomb for 
lunch as guests of ISA. Following luncheon, students 
and their guests will attend the exhibit. 

College level students will assemble at 10:00 a.m. 
in the Students Lounge at Brooks Hall. Following 
registration and orientation, they will tour the 
exhibit. 


SPECIAL SHOWING — TECHNICAL FILMS 


The ISA films “Instrumentation of a Widget,” 
“Principles of Automatic Control” and “Principles of 
Frequency Response” will be shown daily during 
Exhibit hours at Brooks Hall. 


Tuesday and Wednesday, May 10 and 11 


Instrumentation of a Widget 1 p.m., 3:15 p.m., 
4:30 p.m., 7.30 p.m. Principles of Automatic Control 
— 1:15 p.m., 3:30 p.m., 5:45 p.m., 7: 45 p.m. Principles 
of Frequency Response — 2:30 p.m., 4:15 p.m., 7:15 
p.m., 9:15 p.m 


Thursday, May 12 


Instrumentation of a Widget 1 p.m., 3:15 p.m., 
4°30 p.m. Principles of Automatic Control] — 1:15 p.m., 
3:30 p.m. Principles of Frequency Response — 2:30 
p-m., 4:15 p.m. 
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KEYNOTE SESSION 
Monday, May 9 — 10:00 a.m. to 12:30 p.m 


Civic Auditorium — Larkin Hall 


Program Developer: W. B. Milligan, Shell Develop- 
ment Company. 


Potential Uses and Abuses of Gigantic Machine 
Memories, (41-SF60), by Bernard S. Benson, Presi- 
dent, Benson-Lehner Corporation. 


Observations on My Russian Tour, by George Chris- 
topher, Mayor, San Francisco 


The Intellectronic Revolution — Its Instrumentation 
Implications, (42-SF60), Dr. Dean E. Wooldridge, 
President, Thompson-Ramo-Wooldridge, Inc. 


NUCLEAR INSTRUMENTATION SESSION 
Monday, May 9 — 2:30 p.m. to 5:00 p.m. 


Civic Auditorium — Room 402 


Program Developer: H. DeCovnick, Aerojet-General 
Nucleonics. 


Process Instrumentation for Organic Moderated and 
Cooled Nuclear Reactors, (2-SF60), by David J. Sobo, 
Atomics International, a division of North American 
Aviation. 

A description of the techniques utilized for using con- 


ventional industrial instrumentation for measurement and 
control in Organic Moderated and Cooled Nuclear Reactors 


Selecting Insulation for a Radioactive Environment, 
(40-SF60), by Donald S. Toomb, Aerojet-General 
Nucleonics. 
A material's suitability for use as an electrical insulation 
in an application involving nuclear radiation may be 
quantitatively evaluated by converting the expected radi- 
ation exposure rate to damage dose units and comparing 
with experimentally determined doses for damage effects 


Static Inverter for Portable Power Plant Standby 

Power, (35-SF60), by Michael J. Gans, Aerojet-Gen- 

eral Nucleonics. 
This paper goes into the details of the AGN design of a 
static inverter using silicon controlled rectifiers. This 
static inverter changes the d-c battery supply into 110v a-c 
to supply nuclear instruments and controls during an 
emergency scram. The characterist‘’ . of this inverter, 
which enable it to meet the light weight, extreme environ- 
ment, low maintenance, compactness and efficiency, are 
discussed 


AEROSOLS & CONDENSATION PHENOMENA 
MEASUREMENT SESSION I 
Monday, May 9 — 2:00 p.m. to 5:00 p.m. 


Civic Auditorium — Room 403 


Program Developers: Dr. R. H. Tripp, Grumman Air- 
craft Engineering Corp. and ISA President-Elect- 
Secretary; Kenneth C. Spengler, American Metero- 
logical Society. 
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Session Conduct Chairman: J. C. Beckman, Beckman 
and Whitley, Inc. 


Instrumentation for Cloud Studies, (5-SF60), by Dr. 
E. W. Barrett, University of Chicago. 


A Research Instrument for the Study of Raindrop- 

Size Spectra, (7-SF60), by Dr. A. Nelson Dingle and 

H. F. Schulte, University of Michigan. 
A raindrop-size spectrometer capable of functioning con- 
tinuously in natural rains is described. Using deep red 
light, the present instrument observes a space of dimen- 
sions 10 x 3.5 x 0.5 cm defined by the intersection of a 
collimated beam and the field of view of a photocell. By 
rotating the system in a horizontal plane, a volume of 
1 m* is scanned approximately every two minutes 


Equipment for Field Studies in Cloud Physics, 
(8-SF60), by Paul B. MacCready, Jr., Meteorology 
Research Incorporated. 


Many relatively simple fixed and airborne equipment 
items which have been used in small cloud physics field 
studies are discussed, including whole-sky weather re- 
cording camera system which monitors instruments in 
the cloud situation and photographs lightning, and a hot 
wire type liquid water content meter for fixed ground use 
in fogs. The whole systems approach to the field study 
setup, the instruments, and data handling is examined in 
relation to laboratory type studies. 


Electrical Properties of Aerosols, (6-SF60), by T. A. 
Rich, General Electric Company. 
The relation between small ions and the charged fraction 
of an aerosol as a function of size is discussed 


SALES MANAGEMENT WORKSHOP 
Monday, May 9 — 2:30 p.m. to 5:00 p.m. 


Civic Auditorium — Room 404 


Program Developer: R. E. Klees, Beckman Instru- 
ments, Incorporated. 


Theme: “Developing Sales in the Military Market: 
an investigation of the factors influencing the 
marketing of systems and instruments to military 
purchasers.” 


Purpose: Pane! discussion will investigate what might 
be done to streamline the development of a con- 
tract sale so that military marketing may come 
closer to resembling that commonly found with 
industrial purchasing. 


Scope: 1. The general area to which the panel is 
directed would include marketing and sales per- 
sonnel, both industrial and military management, 
and project engineers, purchasing agents, and con- 
tract administrators in both military and industry. 
2. The panel will be composed of two industry 
representatives and two representatives of the 
military. The industrial representatives will be a 
contract sales administrator for a major instrument 
company and a project engineer for either an 
instrument or systems manufacturer involved in 
military contracts. The military will be represented 
by a high civilian purchasing agent and also by an 
actual member of the armed forces involved in 
contract administration. 








STANDARDS & PRACTICES SESSION 
Monday, May 9 — 2:30 p.m. to 5:00 p.m. 
Civic Auditorium — Room 405 


Program Developer: R. U. Stanley, Standard Oil of 
California. 


Panelists: 
Mark B. Bagley, North American Aviation, Inc. 


Dynamic Response Testing (ISA-8D-RP26 Committee 
Program), by Andrew S. Bremer, Shell Development 
Company. 
Outline of the work accomplished thus far by the commit- 
tee on dynamic response testing procedures, including the 
purpose and scope. Also outline of the future plans of the 
committee. 


Instrument Specifications by William Carmack, Fluor 
Corporation, Ltd. 


Fluid Meter Installation Practices by William S. 
Christian, Barton Instrument Corp. 

G. G. Gallagher, Fluor Corp. Ltd. 

C. S. Lisser, Oak Ridge National Laboratories 


Thermocouples and Thermocouple Extension Wires 
(ISA-8D-RP1 Committee Program) by J. Ward Percy, 
United States Steel Corp. 
A brief resume of the formation, early work and com- 
templated practices of the committee 


Variable Area Meters by Ralph L. Shapcott, Fisher & 
Porter Company. 


Miniature Chart Ranges by Donald S. Toomb, Aero- 
jet-General Nucleonics Corporation. 


AERONAUTICAL INSTRUMENTATION 
SESSION | 


Monday, May 9 — 2:30 p.m. to 5:00 p.m. 
Civic Auditorium — Room 301-3 


Program Developer: D. G. Wilson, Convair-Astro- 
nautics Division. 


Panel Session Topic: High Speed Data Translation 
in the Modern Wind Tunnel 


Philosophy: Current wind tunnel operations offer 
an excellent example of rapid data processing from 
data acquisition through transmission to computa- 
tion. Speed is essential in this procedure, because 
of the high operating cost per unit of time, the 
often shortness of the “blow” duration, and the 


H. DeCovnick Dr. R. H. Tripp 
Nuclear Session 
Aerojet 


enera 


W. B. Milligan 
Keynote Session 
hell Development) 


Aerosols Session 


dependence of subsequent testing upon immediate 
availability and evaluation of the results of any 
given test. Process rapidity, however, is not alone 
sufficient, but must be coupled with other very 
important factors such as accuracy, repeatability, 
calibration, and reliability. 


Panelists: Members of this panel will include some of 
the recognized leaders in the field, comprising 
technical supervisory personnel from the following 
activities: Boeing Airplane Company — Seattle, 
Convair — San Diego, Chance Vought — Dallas, 
Douglas Aircraft — El Segunda, ARO-GDF Super- 
sonic Branch — Tullahoma, North American — 
Los Angeles. 


INSTRUMENT MAINTENANCE CLINIC 
Monday and Tuesday, May 9-10 — 8:30 a.m. 


Downtown Center, San Francisco State College 
540 Powell Street, Room 202 


Clinic Chairman: R. B. McAulay, Shell Oil Co. 
Curricula 


Capacitance Measuring Instruments 
Robertshaw-Fulton Co. 


Combustible Gas Analyzers 
Johnson-Williams, Inc. 


Pulse Code Telemetering Equipment 
Vapor Recovery Systems, Inc. 


Pneumatic Differential Pressure Transmitter 
Fischer and Porter Co. 


Pneumatic Temperature and Pressure Transmitters 
Mason-Neilan Division, Worthington Corp. 


Use and Maintenance of Pneumatic Relays 
Moore Products Co. 


High Speed Decade Counters 
Berkeley Division, Beckman Instrument Co. 


Viscosity Analyzer 
Hallikainen Instruments 


Transcope Electronic Recorder and Controller 
Taylor Instrument Companies 


METALS & CERAMICS INSTRUMENTATION 
SESSION 
Tuesday, May 10 — 9:30 a.m. to 12:00 p.m. 
Civic Auditorium — Room 402 


Program Developer: R. R. Webster, Jones & Laughlin 
Steel Corporation. 


R. B. McAulay 
Maintenance Clinic 


R. U. Stanley 
Standards G Practices 
tandard O f lif 


R. E. Klees 
Sales Management 
Beckmar nctriiment< 
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Data Handling Measurement and Control 


Genera . 


Be 


Elimination of Electrical Interference in High Temp- A blower-type of aerosol disperser produces a cloud of 
known content of 2.5-micron fluorescent zinc-cadmium 


erature Thermocouple Installation, (36-SF60), J. R. 
Nilson. Davstrom Incorporated sulphide particles. An inexpensive, light-weight, battery- 
" ’ ' operated sampler, employing the principle of impaction 
‘ on a moving surface, makes feasible the sampling of the 
The Infra-red Radiametric Method and its Applica- cloud with moderate accuracies at a large number of 
tion to Remote Temperature Measurement, (38-SF60), stations, thus permitting relatively complete coverage of 
H. L. Berman. Radiation Ele ot ics C 3 4 the travel-history of the air flowing past the initial point 
’ n ctronics Company. of dispersal. Experimental data, based on a comparison 
; with SO, travel, support the conclusion that the air borne 
Recent Developments in Sheet and Strip Mill In- travel and diffusion of the FP material is inherently 
strumentation and Control, (39-SF60), W. L. Roberts, similar to that of any gas or stack effluent which is not 
ite Sates Stas . saat appreciably absorbed by the ground or altered by the 
United States Steel Corporation. effect of ambient light, atmospheric moisture, or con- 
taminants. 


The Aerosol Spectrometer and Its Application to the 
Analysis of Atmospheric Aerosols, (9-SF60), Dr. 
Alexander Goetz and Dr. O. Preining, California 


AEROSOLS & CONDENSATION Institute of Technology. 
PHENOMENA MEASUREMENT The Aerosol Spectrometer affects the quantitative collec- 
tion and size-classification of air-borne particulate matter 
in the range of particle (Stokes’) diameters between 3 
SESSION Il micron and approximately 0.03 micron. The operating prin- 
ciple involves the application of a gradually increasing 
large centrifugal field to a continuous laminar air flow, 
Tuesday, May 10 — 9:30 a.m. to 12:00 p.m confined to one pair of identical helical channels which 
: form the periphery of a conical rotor. The mathematical 
basis of the analytic procedure yielding the size (or mass) 
distribution of aerosols is derived, and the design of a 
Micro-Analyzer is described which scans the deposits 
micro-optically and records by photometer the diffuse 
Program Developers: Dr. R. H. Tripp, Grumman Air- surface reflectively. Since this precipitation process in- 
craft Engineering Corp. and ISA President-Elect- volves little, if any, interference with the _— = 
—remibawes . 7 . salle ° - and chemical nature, which characterizes the particles 
Secretary; Kenneth C. Spengler, American Meteoro- while air suspended, the Aerosol Spectrometer has been 
logical Society. applied to the study of atmospheric aerosols prevailing on 
the ocean, the desert, in the forests, and in polluted air 
Session Conduct Chairman: Dale Hutchinson, Stan- (smog). New exploratory results are discussed which indi- 
cate the limited life (volatility) of the majority of such 


ford Research Institute 
air-borne particles in the sub-micron range 


Civic Auditorium — Room 403 


Aerosol Distributions and the Aerodynamic Breakup 
of Droplets, (12-SF60), by John W. Corcoran, Beck- 
man & Whitley, Incorporated. MANAGEMENT & ECONOMICS 
— fo geen el Ro tyme go Aeagpnenne d nag gy oa bo aero- 
§ é § = « 2 ation ‘ D 
nln Mie: in several distribution Setations is poe eny SESSION y 
A special experiment, utilizing hydrodynamic similarity, 


for determining the size distributions of droplets formed by _ ° 
aerodynamic breakup will be used to illustrate the ap- Tuesday, May 10 — 9:30 a.m. to 12:00 same 


plication of these distribution concepts. 
: . . ivic Auditorium — Room 405 

Atmospheric Tracer Techniques Using Aerosols, — 

(11-SF60), Elmer Robinson, Bay Area Air Pollution 

Control District. ; Program Developer: F. J. Newman, Beckman In- 
Determination of the atmospheric diffusion and other 
characteristics of the atmosphere frequently require the 
measurement of purposely generated aerosol tracers. Panel I: The first of these panels, composed of op- 
Many different tracer materials and techniques have been erating executives from chemical and petroleum 
developed and used to carry out atmospheric research i. are ‘ . . d 
studies. The discussion includes a description of the companies, instrument manufacturers, ~_ —— 
general requirements which tracer materials and tracer sentatives from construction companies, covers the 
egg geome should — Two techniques are described use of instrumentation by industrial plants. It will 
in detail, one uses a uorescent zinc sulfide pigment a — ri > > > 2) y ¢ > 
aerosol, and the other a water soluble uranine dye aerosol. be concerned with the methods used by plant de 

signers and operating executives in determining 


The advantages and limitations of both techniques are 

presented. There are several possibilities for instrumental whether the installation of instrumentation Is eco- 

development in the field of atmospheric tracers. Some nomically sound. It will attempt to answer the 

of the sampling and analytical development possibilities . “ j j ins j 

are pointed out question, “How can we determine if an installation 
should be made?”, and once having made an in- 

stallation, “How can we determine if the decision 


struments, Incorporated. 


Instrumentation for an Atmospheric Tracer System, 
(10-SF60), by F. X. Webster, Stanford Aerosol Lab. has paid off?” 
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AERONAUTICAL INSTRUMENTATION 
SESSION II 
Tuesday, May 10 — 9:30 a.m. to 12:00 p.m. 


Civic Auditorium — Room 301-3 


Program Developer: D. G. Wilson, Convair-Astro- 
nautics Division. 


Session Topic: High Speed Data Processing and Com- 
puter Operations in Ground Installations 


Philosophy: This Session will cover the application 
of high-speed data processing, including real-time 
display and/or recording as well as computer 
operations in ground based aircraft/missile opera- 
tions, with or without an assist from the air vehicle 
as required. 

Subjects: 

Automated Data Evaluation Using Digital Computer 

Correlation Techniques 


High Speed Tracking Information Resolution into 
Trajectory and Impact Prediction 


High Speed Data Processing from Magnetic Tape, 
Both Digital and F/M 


MAINTENANCE MANAGEMENT WORKSHOP 
Tuesday, May 10 — 9:30 a.m. to 4:30 p.m. 


Civic Auditorium — Room 404 


Program Developer: William F. Dority, Federal Elec- 
tric Corporation. 


The Maintenance Requirement — Military Viewpoint, 
by Commander W. R. Gibson, U.S. Navy, Bureau of 
Ships. 


The Maintenance Requirement—Vendor’s Viewpoint, 
by C. R. McGhee, Stromberg-Carlson 


Instrument Reliability & Maintainability, by E. 
O’Connell, Federal Electric Corporation 


Selection, Training, & Management of the Mainten- 
ance Organization — Contracted Maintenance Group, 
by S. Perry, Chance Vought Aircraft Corporation 

Selection, Training, & Management of the Mainten- 


ance Organization — Vendor Maintenance Group, 
by R. S. Bradley, Beckman Instruments Inc. 


AIR POLLUTION INSTRUMENTATION 
SESSION |! 


Wednesday, May 11 — 9:30 a.m. to 12:00 p.m. 


Civic Auditorium — Room 402 


Program Developer: Dr. D. F. Adams, Washington 
State University 


The Application of Radioactive Clathrates: The Anal- 
ysis of Ozone, (4-SF60), by D. Chleck, C. Ziegler, 
C. O. Hommel, and F. Brousaides, Physics Dept., 
Tracerlab Incorporated. 
A new method of ozone analysis has been developed, 
suitable for atmosphere or process stream sampling. This 
method consists of a radiological technique of passing 
ozone over radioactive reaction bed. The reaction bed, is 
a quinolkrypton-85 clathrate. 


An Instrument for Continuous Analysis of Atmos- 
pheric Ozone, (19-SF60), by C. Roland McCully, 
Armour Research Foundation of Illinois Institute of 
Technology, J. Roesler, Coleman Instrument Co., 
E. S. Gordon, J. N. Van Scoyoc, and R. A. Carrigan, 
Armour Research Foundation of Illinois Institute of 
Technology. 
The temperature rise in air due to catalytic decomposition 
of the ozone content is measured by thermistor elements 
A split stream cycling device permits continuous com. 
parison with ambient air temperature and makes tempera- 
ture control unnecessary 


A New Ozone Meter, (18-SF60), by Gifford M. Mast, 
Mast Development Company, Inc 
Description of a newly developed portable meter and 
recorder for continuous measurement of ozone concen- 
tration in sampled air. Theory of operation and experi- 
mental data will be presented 


Design of Field Instruments for Determination of 
Aerosol Particle Size and Distribution, (21-SF60), 
by Dr. Chester T. O’Konski, Miller Science Institute, 
University of California. 
Various possible types of instrumentation systems for field 
analysis of cloud and smog particles will be proposed and 
discussed. Problems of sensitivity, concentration range, 
data recording and processing, and interpretation of the 
data have been considered. Current progress in the 
direction of the production of such systems will be 
briefly reviewed 


Standardized Instruments: for Air Monitoring-Pres- 
ently Available or Still in the Future, (22-SF60), by 
Robert J. Bryan, and Irving Cherniack, Los Angeles 
County Air Pollution Control District. 
A review of the operating experience of the Los Angeles 
County Air Pollution Control District with automatic 
instruments for the monitoring of ozone, total oxidant, 
sulfur dioxide, carbon monoxide, and oxides of nitrogen, 
with respect to specificity, reliability, and suitability for 
unattended operation. A brief discussion of desirable 
instrument characteristics. A look at some new systems 


DATA HANDLING & COMPUTATION 
SESSION 


Wednesday, May 11—9:30 a.m. to 12:00 p.m. 
Civic Auditorium — Room 403 


Program Developer: R. C. Saunders, Benson-Lehner, 
Incorporated. 


Application of the Quadratron to Computation and 

Data Reduction, (31-SF60), by Ladis D. Kovack and 

William Comley, Douglas Aircraft Company, Inc. 
The Quadratron, a new, solid-state, nonlinear, analog 
component brings a high degree of simplicity and reilabil- 
ity to computation. Unique methods of function represen- 
tation are presented which have wide application 


On the Generation of Information for Decisions of 

Specified Risk, (30-SF60), by J. E. Witherspoon, 

Rocketdyne. 
The equipment and techniques by which power spectral 
density estimates are derived from time varying data 
will be described. The unique features of this procedure 
include the automatic data handling technique, particular 
features of the analog to digital conversion equipment, 
method of removing bias and trend from the time series, 
use of numerical filters on the computer, and methods of 
obtaining statistical estimates of significance of power 
peaks 


Real Time Aspects of On-Line Computer Control, 

(32-SF60), by Arthur J. Donegan, Librascope Di- 

vision, General Precision. 
A discussion of the relationships between available mem- 
ory and computing speed to the real-time demands of 
on-line process control. Special consideration will be 
given to program decisions concerning priority of execu- 
tion of time-competing calculations, and ways in which 
process demands may exceed computer capacity 
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MEASUREMENT & CONTROL 
INSTRUMENTATION SESSION 


Wednesday, May 11 — 9:30 a.m. to 12:00 p.m. 
Civic Auditorium — Room 301-3 


Program Developer: M. E. Kantor, John Jay Hopkins 
Lab. for Pure and Applied Science, General Atomics 
Corporation. 


A Control Valve as a System Component, (1-SF60), 
by Jake E. Valstar, Hughes Aircraft, Semiconductor 
Division. 
In the paper, methods are developed to calculate size and 
characteristic of a control valve while taking the complete 
closed loop system into account. Examples demonstrate 
how, with the help of these methods, many difficult 
problems can be solved. 


Control Valve and Pump Design Based on Minimum 

Capital and Operating Cost, (3-SF60), by Marcus A. 

Roby and Herbert Simon, The Fluor Corp., Ltd. 
This paper establishes a common basis for design to set 
control valve size and the centrifugal pump design 
conditions. The design is based on a variable pressure 
drop system using a centrifugal pump and a throttling 
control valve. 


Progress in Steam Generator Control and Actuators 
for Nuclear Power Plants, (13-SF60), by M. J. 
Kimbell, Kaiser Engineers. 
The application of a unique control valve and actuator 
design is presented for an old control problem. Design 
features, actuator limitations, valve characteristics and 
performance data are discussed for a military sponsored 
development program. 


MANAGEMENT & ECONOMICS 
SESSION II 


Wednesday, May 11 — 9:30 a.m. to 12:00 p.m. 
Civic Auditorium — Room 405 


Program Developer: F. J. Newman, Beckman In- 
struments, Incorporated. 


Panel II: The second of these panels will be concerned 
with instrumentation on military projects. It will 
be composed of operating executives in the defense 
electronics business, military officers, government 
procurement directors, and a congressman. This 
panel will attempt to determine the answers to the 
questions, “How can managers decide the economi- 
cal benefits to be obtained from the installation of 
instrumentation? What kind of results would be 
expected in the military area?” and once having 
made an installation, “How can we determine 
whether the decision was correct?” 


C. S. Selby 


Electronic Session Analysis 
ett for Rese 
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Feedback Control 


ELECTRONIC INSTRUMENTATION 
SESSION 
Wednesday, May 11 — 9:30 a.m. to 12:00 p.m. 
Civic Auditorium — Room 404 


Program Developer: C. S. Selby, Hewlett-Packard Co. 


Speakers: William Myers, Hewlett-Packard Co., 
Winfred Heinz, Ampex Corp., George Tregarthen, 
Beckman Instruments, Inc. 


AIR POLLUTION INSTRUMENTATION 
SESSION II 


Thursday, May 12 — 9:30 a.m. to 12:00 p.m. 


Civic Auditorium — Room 402 


Program Developer: Dr. D. F. Adams, Washington 
State University 


An Olefin Recorder for Atmospheric Monitoring 
Service, (24-SF60), by Robert R. Austin, Robert R. 
Austin Laboratories. 
The paper will discuss the principle of operation, which is 
electrolytic generation of bromine followed by reaction 
in the gas phase and residual bromine concentration 
measurement. The instrument will be described and 
atmospheric data given 


Design and Performance of a Novel Hydrocarbon 

Detector, (20-SF60), by H. N. Claudy and Leslie S. 

Ettre, The Perkin-Elmer Corp. 
A portable instrument for the detection and measurements 
of hydrocarbons in both trace and percentage quantities 
has been developed as a result of investigations into the 
behavior of the hydogen flame ionization detection princ- 
iple. The design and performance of this instrument are 
described, with illustrative examples drawn from typical 
applications related to air pollution measurements. 


Trace Hydrocarbon Determined by Ionization Anal- 
ysis, (17-SF60), by Robert L. Chapman, Beckman 
Instruments, Inc. 
The Flame Ionization Detector takes over where sensitiv- 
ity and discrimination of non-dispersive infra-red fails 
It makes possible a “‘suit-case’’ analyzer for auto exhaust 
and urban air analysis. The new instrument and its ap- 
plications are discussed. 


A Trace Air Pollution Recorder, (25-SF60), by John 
P. Sherwin and Dr. John P. Strange, Mine Safety 
Appliance Company. 
The paper reports on the application of the M.S.A. Billion- 
Aire to the continuous recording of the parts per billion 
concentrations of nickel carbonyl, tetraethyl lead, HCl, 
and NH, and of low parts per million concentrations of 
NO,, HF, F, and other toxic gases and vapors. 


E. C. Kistner 
Power Symposium 
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A Portable Photoelectric Aerosol Counter and Particle 
Size Analyzer, (23-SF60), by Albert L. Thomas, Jr., 
Robert H. Collins III, Preston C. Rice, Southern Re- 
search Institute. 
An aerosol photometer and a pulse amplitude analyzer 
have been developed for making field measurements of 
the concentration and particle size distribution of aerosols 
Operating on self-contained batteries, the photometer 
responds to particles or droplets of 0.3 micron diameter or 
larger, and the 12-channel analyzer displays a log-log 
graph of the size distribution of particles between 0.3 
and 5 microns diameter. The optical and flow systems 
of the counter will be described, and the pulse analyzer 
system and circuits will be discussed. 


ANALYSIS INSTRUMENTATION 
SESSION 
Thursday, May 12 — 9:30 a.m. to 12:00 p.m. 


Civic Auditorium — Room 403 


Program Developer: B. E. Powell, California Re- 
search Corporation. 


Applications of Teflon as a Solid Support in Industrial 
Gas Chromatography, (15-SF60), Richard Villalobos, 
Beckman Instruments, Inc. 
Powdered Teflon can be used advantageously as a solid 
inert support in the chromatographic analysis of process 
streams containing highly polar compounds. The charac- 
teristics of powdered Teflon are described and examples 
of typical applications are given 


Elements of Industrial pH Measurement, (16-SF60), 

by Richard R. DeBolt, California Research Corp. 
Concepts of the pH measurement are reviewed with par- 
ticular emphasis on temperature effects, static and dy- 
namic. A new type electrode gland assembly of rugged 
design developed by California Research Corporation will 
be shown. The design permits insertion of the electrodes 
into a process stream or vessel at high temperature and 
pressure during operation 


A Boiling Point Recorder, (14-SF60), by Francis F. 
Rolfson, Shell Development Company 
The method and puropse of the ASTM distillation test is 
briefly described. The Boiling Point Recorder for continu- 
ous determination of the ASTM end point or 95% point 
is described in detail. An application on a light gas oil 
stream is mentioned 


PHYSICAL & MECHANICAL MEASUREMENT 
INSTRUMENTATION SESSION 


Thursday, May 12 — 9:30 a.m. to 12:00 p.m. 


Civic Auditorium — Room 404 


Program Developer: G. H. Brittain, Lockheed Air- 
craft Corporation. 


Session Conduct Chairman: Mills Dean III, Dept. of 
Navy, David Taylor Model Basin. 


New Trends in Instrumentation for Vibration and 

Shock Analysis, (28-SF60), by Dr. Thomas P. Rona, 

Boeing Airplane Co. 
There has been altogether too much emphasis lately on 
improving existing instruments for the purpose of the 
better understanding of shock and vibration phenomena. 
We intend to present three new instrument concepts; 
namely, built-in microphonics and interference elimina- 
tion, high density airborne instrumentation and equivalent 
criteria analysis which potentially would improve and 
simplify the instrumentation problems associated with 
vibratory phenomena. 


A Practical Approach to Random Vibration Testing, 
(33-SF60), by Raymond M. Bell, Lockheed Aircraft 


Corp., Missiles and Space Division. 
The minimum requirements of a random vibration spe- 
cification are given with particular emphasis placed on 
interpretation as applied to vibration equipment. A system 
for producing a specified environment which will allow 
the test engineer to rapidly and accurately set up random 
vibration environments having the flat power spectral 
density, as well as sinusoidal components, is described. 


Practical Considerations of Random Vibration Test- 

ing, (34-SF60), by James P. Monroe, Lear, Inc. 
This paper considers the problems facing the man in the 
Laboratory charged with conducting a Random Vibration 
Test. A description of a “typical” test illustrates an 
approach to fixture design, system equalization, and 
performance of the test. 


Oscillograph Applications in the Vibration Labora- 
tory, (29-SF60), by Stanley Baber, Boeing Airplane 
Company. 
This oscillographic monitoring procedure makes short 
work of vibration pick-up calibration and allows rapid 
identification of test specimen operating and vibration 
characteristics during sine wave or random vibration tests. 


Shock and Vibration in the Last Decade, (45-SF60), 
by Charles T. Morrow, Space Technology Labora- 
tories, Inc. 
This is a survey of shock and vibration developments dur- 
ing the last decade 


FEEDBACK CONTROL SYSTEMS 
SESSION 


Thursday, May 12 — 9:30 a.m. to 12:00 p.m. 


Civic Auditorium — Room 301-3 


Program Developer: Dr. E. I. Ergin, Space Technology 
Laboratories. 


Further Investigations on a Control Method of Proc- 

esses with Dead Time, (26-SF60), by Susumu Sawano, 

University of Tokyo. 
In applying practical considerations to process control 
theory, the investigations of the control method pro- 
posed by Otto J. M. Smith are made. The responses to 
disturbances are determined, and the transition of sta- 
bility according to the parametric change of the process 
is studied. Some defects in the methodology are demon- 
strated and improved methods are offered 


Operation of a Positional Control System Using a 
Hydraulic Servo Actuator with Coulomb Friction 
Load, (27-SF60), by M. J. Friedenthal and E. A. 
Goldberg, Space Technology Laboratories, Inc. 
A positional control system consisting of a hydraulic 
servo actuator with a coulomb friction load is investigated. 
The servo actuator considered is a generalized hydraulic 
controller. In the control system, the servo actuator 
determines the torque level applied to the controlled 
member, a pure inertia 


Real-Time Digital Computer Control System for In- 
dustrial Applications, (45-SF60), by G. Bouman and 
Dr. Joseph J. Eachus, Minneapolis-Honeywell Reg- 
ulator Company. 


EDUCATION WORKSHOP 
Thursday, May 12 — 9:30 a.m. to 12:00 p.m. 
Civic Auditorium — Room 405 


Program Developer: Prof. S. Walton, San Jose State 
College. 


Automatic Control and Education, (43-SF60), Fred- 
erick B. Akerson, Minneapolis-Honeywell Regulator 
Company. 
The paper will explain the needs and possible answers 
in educating engineers, salesmen, and technicians in our 
fast moving industry of Automatic Control. 


Accuracy Specification and Experimental Design, 

(44-SF60), by Dr. S. J. Kline, Stanford University. 
It is shown that introduction of statistical concepts of 
instrument accuracy specification leads to improved con- 
cepts of experimental design and reduced eost of in- 
strument manufacturers for a pre-specified accuracy re- 
quirement. 


The Role of Education in Measurement, (46-SF60), 
Prof. W. M. Kidwell, University of California. 
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SAN FRANCISCO STATE COLLEGE, DOWNTOWN CENTER, 540 POWELL STREET 





KEYNOTE SESSION 
Monday, May 9 — 10:00 a.m. to 12:00 p.m. 


San Francisco State College — Lecture Hall 
Symposium Developer: E. C. Kistner, Philadelphia 
Electric Co 
Introduction: William J. Burns, Manager of Mechani- 
cal Engineering, Long Island Lighting Co. 


Welcoming Address: C. C. Whelchel, Chief Mechani- 
cal Engineer, Pacific Gas & Electric Co. 


Opening Address: W. L. Chadwick, Vice President, 
Southern California Edison Co. 


TECHNICAL SESSION I 
Monday, May ? — 2:00 p.m. to 4:30 p.m. 


San Francisco State College — Lecture Hall 


Session Conduct Chairman: W. A. Summers, Ebasco 
Services, Inc. 


Digital Computer Control of the Huntington Beach 

Steam Station, by A. L. Guidero, Southern California 

Edison Co. 
Philosophy of design and implementation of automation 
into a modern, large gereratirg station. The value of the 
digital computer as a working tool for the power plant 
designer. Apparent future trends in power plant control 
are control management. Present and expected new or 
iraproved control tools needed by the power plant designer 


An Approach to Power Plant Automation, Public 


Service and Gas Co. 


TECHNICAL SESSION II 
Tuesday, May 10 — 9:30 a.m. to 12:00 p.m. 


San Francisco State College —— Lecture Hall 


Session Conduct Chairman: J. T. Jackman, Kaiser 
Engineers 


Latest Design Concepts for Boiler Control Systems 
on Large Steam Generator Units, by E. D. Scutt, 
Leeds & Northrup Co. 
The paper will cover recent developments and concepts 
or automatic boiler-turbine controls and their relation to 
a complete automatic plant. 


Control and Data Systems for Large Steam Generat- 
ing Units — Design Concepts and Total System 
Philosophy, by Thomas M. Nourse, Hagan Chemicals 
and Controis, Inc. 
The application of solid state electronic control and solid 
stale data processing equipment to steam generating 
units in the 200-500 MW range will be discussed. Steps 
leading to complete automation of a steam electric unit 
will be presented 


TECHNICAL SESSION Ill 
Tuesday, May 10 — 2:00 p.m. to 4:30 p.m. 


San Francisco State College —- Lecture Hall 


Session Conduct Chairman: D. V. Kelly, Pacific Gas 
and Electric Co. 


Practical Heat Cycle Analysis and How Automatic 
Equipment Can Be Used, by Richard D. Ragle and 
Samuel G. Dukelow, Bailey Meter Co. 
A ciscussion of the new “gain” concept of analysis whose 
use permits almost immediate knowledge concerning re- 
lation of each area to basic heat cycle rate. How digital 
and analog computers implement this concept. 
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Logical Approach to Commissioning of Control Sys- 

tems, by L. M. Maust and W. J. Kerchner, Gilbert 

Associates, Inc. 
The proper commissioning of a control system starts with 
its conception. Full understanding of basic concept and 
final objective must be imparted to each of the many 
individuals involved in the various steps from conception 
to operation. The paper outlines a logical sequence for 
this process and presents some of the methods to provide 
a full understanding 


TECHNICAL SESSION IV 
Wednesday, May 11 — 9:30 a.m. to 12:00 p.m. 


San Francisco State College — Lecture Hall 


Session Conduct Chairman: H. J. Bentson, Bechtel 
Corporation. 


Instrumentation for Peaking Capacity, by William J. 

Burns, Long Island Lighting Co. 
To meet veak loads at minimum costs, the Long Island 
Lighting Co. has investigated gas turbines, diesel generators 
and steam electric units. This paper discusses the instru- 
n.entation and general features of the several alternates 
with particular emphasis on the 100 MW steam electric 
installation scheduled for operation in 1962 


Dresden Station Instrumentation and Control, by 
Earl P. Peabody, Generz! Electric Co. 
This paver gives a geveral description of the instrumenta- 
tion installed in the Dresden Nuclear Power Station on 
the nuclear reactor and the power plant. 


Instrumentation for Water and Steam Purity Deter- 

mination on High Pressure and High Temperature 

Units, by Dale D. Koepke, Beckman Instruments, Inc. 
4 discussion of the theory and principles of operation of 
instruments used to measure pH, conductivity, and dis- 
svived oxygen in the closed process loop of a modern 
steam generating station. Some discussion is also devoted 
to laboratory type determination. 


TECHNICAL SESSION V 
Wednesday, May 11 — 2:00 p.m. to 4:30 p.m. 


San Francisco State College — Lecture Hall 


Session Conduct Chairman: C. W. Geue, Texas Elec- 
tric Service Co. 


Successful Flame Supervision, Ross Forney, Forney 
Engineerirg Co. 


New Concepts in Flame Safeguard Systems, by W. H. 

Sission, Minneapolis-Honeywell Regulator Co. 
Various types of flame detectors together with their 
limitations are discussed. A recently developed and field 
tested flame, smoke or vapor detector is described in 
detail; also a new self-checking, maximum safety relay 
is presented. Recommendations are given for the incor- 
poration of these new units into completely automatic 
fiame sateguard systems for large Central Station Boilers. 


Automation-Flame Failure Monitoring and Burner 

Control Problems, by L. H. Caykendall, Babcock & 

Wilcox Co. 
Experience with flame monitoring and the deficiencies 
encountered are reviewed. Requirements for _ reliable 
flame monitors, particularly for use on multiburner 
boilers, are delineated. Ignition torches and some of the 
instruments now used or being developed for flame 
monitoring, and their integration into safe burner control 
systems, are discussed. 


Preventing Furnace Explosions, William L. Living- 
ston, Kreisinger Development Loboratory. 
This paper outlines the basic requirements for a system 
to satisfactorily prevent furnace explosions. The con- 
ditions required for a furnace “puff’ are discussed. The 
proper relationship and function of the flame detector 
in the integrated flame safeguard system is established 





> EXHIBITORS 


AT THE ISA SUMMER INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT, MAY 9-12, 1960 
BROOKS HALL, SAN FRANCISCO 


EXHIBIT HOURS—— Tuesday, May 10 Wednesday, May 11 
1:00 pm to 10:00 pm 1:00 pm to 10:00 pm 


Thursday, May 12 
10:00 pm to 6:00 pm 
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BOOTH LOCATIONS AND FLOOR PLAN «+ BROOKS HALL 
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ACOUSTICA ASSOCIATES, INC. . , .. 436 
Los Angeles, Calif. 


AERO RESEARCH INSTRUMENT COMPANY 412 
315 No. Aberdeen 
Chicago 7, IIlinois 


AMERICAN STANDARD 
5900 Trumbull Ave. 
Detroit 8, Mich. 


ANALYTICAL G CONTROL DIV. 
360 Sierra Madre Villa 
Pasadena, California 


ANDERSON, GREENWOOD G COMPANY 324 
5425 Rice Ave. 
Houston 36, Texas 


ANEMOSTAT CORP. OF AMERICA 
10 East 39th St. 
New York 16, N.Y. 


ALLIS-CHALMERS VALVE DIV. 
500 Lincoln 
York, Pennsylvania 


AUTOMATIC ELECTRIC CO. 
Northlake, Illinois 


AUTOMATIC SWITCH COMPANY — ASCO 426 
52-H Hanover Road 
Florham Park, New Jersey 


BAILEY METER COMPANY 
1050 Ivanhoe Road 
Cleveland 10, Ohio 


BARBER-COLMAN CO. 
1300 Rock St. 
Rockford, III. 


BARTON INSTRUMENT CORPORATION 425 
580 Monterey Pass Road 
Monterey Park, California 


BECKMAN INSTRUMENTS, INC. 
SCIENTIFIC G PROCESS INSTRUMENTS 
2500 Fullerton Rd. 
Fullerton, California 


BELILOVE COMPANY — ENGINEERS 
420 Market Street 
San Francisco 11, Calif. 
DAHL, GEORGE W., CO., INC. 
86 Tupelo Street 
Bristol, Rhode Island 
HAMMEL-DAHL DIV. GEN. CONTROLS CO. 
Warwick Industrial Park 
Warwick, Rhode Island 
FENWAL, INC. 
Ashland, Mass. 
KATES, W. A., CO., THE 
430 Waukegan Rd. 
Deerfield, Illinois 


BENRUS WATCH CO., INC. 
New York, N.Y. 


BLACK, SIVALLS G BRYSON, INC. 
302 N. Cincinnati 
Tulsa, Oklahoma 


BRAUN-KNECHT-HEIMANN-CO. 
1400 16th St. 
San Francisco 19, Calif. 

HOKE, INC. 
Cresskill, New Jersey 

PRECISION SCIENTIFIC CO. 
Chicago, III. 

ACOUSTICA ASSOCIATES, INC. 
Los Angeles, Calif. 


BRISTOL COMPANY, THE 
Waterbury 20, Connecticut 


BRODIE, RALPH N., CO. 
San Leandro, Calif 


118 ISA Journal 


BROOKS ROTAMETER CO. 
407 W. Vine St. 
Hatfield, Pennsylvania 


BRUSH INSTRUMENTS 
DIV. OF CLEVITE CORP. 
37th and Perkins 
Cleveland 14, Ohio 
BRUSH INSTRUMENTS 
61 Renato Court 
Redwood City, California 
BRUSH INSTRUMENTS 
1960 South LaCienega Bivd. 
Los Angeles 34, Calif. 
BRUSH INSTRUMENTS 
Boeing Field, Rm. 110 
Administration Bidg. 
Seattle 8, Washington 


BUCHANAN ELECTRICAL PRODUCTS CORP. 154 
439 U.S. 22 
Hillside, N.J. 


CAMPBELL, THOMAS J., CO. 
1485 Bayshore Bivd. 
San Francisco 24, Calif. 


CERRUTI G ASSOCIATES 
116 Cypress, 
Redwood City, California 
AERO RESEARCH INSTRUMENT COMPANY 
315 No. Aberdeen 
Chicago 7, Illinois 
CUBIC CORPORATION 
5575 Kearny Villa Road 
San Diego 11, California 
DATA TECHNOLOGY, INC. 
1122-E San Mateo SE 
Albuquerque, New Mexico 
PERKIN ENGINEERING CORP. 
345 Kansas Street 
El Segundo, California 
DELTA DESIGNS, INC. 
7460 Girard Avenue 
La Jolla, California 
INDUCTION MOTORS OF CALIFORNIA 
6058 Walker Avenue 
Maywood, California 
SPECTROL ELECTRONICS CORP. 
1704 So. Del Mar Avenue 
San Gabriel, California 
TECHNIQUE ASSOCIATES 
1413 No. Cornell Ave. 
Indianapolis, Indiana 
TRIO LABORATORIES, INC. 
Plainview, Long Island 
New York 
WESTRONICS, INC. 
3605 McCart. 
Fort Worth, Texas 


CIRCLE SEAL PRODUCTS CO., INC. 
2181 East Foothill Bivd. 
Pasadena 8, Calif. 


COLEMAN ELECTRONICS INC. 
133 East 162nd Street 
Gardena, Calif. 


CONAX CORPORATION 
2300 Walden Avenue 
Buffalo 25, New York 


CONOFLOW CORPORATION 
2100 Arch Street 
Philadelphia 3, Pa. 
MILTON S. FRANK COMPANY 
420 Market Street 
San Francisco 11, California 
JOHN M. VOSSLER G COMPANY 
4914 Lankershim Blvd. 
North Hollywood, California 
BRANOM G LEELAND INSTRUMENT CO. 
6019 N.E. Union Avenue 
Portland 11, Oregon 
CONTROL EQUIPMENT COMPANY 
323 W. 14th Street, South 
Salt Lake City 15, Utah 


CONSOLIDATED ELECTRODYNAMICS CORP. 
ANALYTICAL AND CONTROL DIVISION .. 529 
360 Sierra Madre Ville 
Pasadena, Calif 


CONTINENTAL EQUIPMENT COMPANY 
DIVISION OF FISHER GOVERNOR CO. 
200 Main Street 
Coraopolis, Pennsylvania 


COULTER INDUSTRIAL SALES CO. 
P.O. Box 22 
Elmhurst, Illinois 


CUBIC CORPORATION 
5575 earny Villa Road 
San Diego 11, California 


DAHL, GEORGE W., CO., INC. 
86 Tupelo Street 
Bristol, Rhode Island 


DATA TECHNOLOGY, INC. 
1122-E San Mateo SE 
Albuquerque, New Mexico 


DATAMATION 
141 East 44th St. 
New York 17, New York 


DAVIS INSTRUMENTS 
47 Halleck St. 
Newark 4, New Jersey 


DECKER CORPORATION, THE 
45 Monument Road 
Bala Cynwyd, Penna. 


DELTA DESIGNS, INC. 
7460 Girard Avenue 
La Jolla, California 


DIGITAL EQUIPMENT CORP. 
146 Main Street, Bidg. 12 
Maynard, Mass. 


DUPAR DYNAMICS INC. 
695 “’B” Street 
Hayward, Calif. 
PARKER-HANNIFIN CORP. 
17325 Euclid Ave. 
Cleveland 12, Ohio 
REPUBLIC MFG. CO. 
15655 Brookpark Rd. 
Cleveland, Ohio 


DYNISCO, INC. . 
42 Carleton Street 
Cambridge 42, Massachusetts 


ELECTRONIC COMPONENT DIV. 
60 Main Street 
San Francisco, Calif. 


ENCYCLOPAEDIA BRITANNICA, INC. 
391 Sutter Street 
San Francisco 8, Calif. 


FAIRCHILD CORP. — STRATOS DIV. 
P.O. Box 1038 
West Babylon, N.Y. 


FENWAL, INC. 
Ashland, Mass. 


FIKE METAL PRODUCTS CORP. 
P.O. Box 38 
Blue Springs, Mo. 
VACCO VALVE COMPANY 
1445 Lidcombe Ave. 
El Monte, Calif. 
HEX VALVE COMPANY 
1425 West 15th St. 
Long Beach 13, Calif. 


FISCHER G PORTER COMPANY 
Warminster, Pennsylvania 


FISHER GOVERNOR COMPANY 
205 South Center St. 
Marshalitown, lowa 
CONTINENTAL EQUIPMENT COMPANY 
DIVISION OF FISHER GOVERNOR CO. 
200 Main Street 
Coraopolis, Pennsylvania 





FOXBORO COMPANY, THE 
38 Neponset Avenue 
Foxboro, Mass. 


FREDERICKS COMPANY, THE 
Bethayers, Pa. 


FRIDEN, INC. 
2350 Washington Ave. 
San Leandro, Calif. 


GEMS CO. 
1980 Mountain Blvd 
Oakland 11, Cailf. 


GENERAL ELECTRIC 

COMPUTER DEPARTMENT 
13430 Black Canyon Hwy. 
Phoenix, Arizona 


GENERAL ELECTRIC, INSTRUMENT DEPT. .. 


West Lynn, Mass. 


GENERAL KINETICS CORP. 
197 So. Van Brunt Street 
Englewood, New Jersey 


GERBER SCIENTIFIC INSTRUMENT 
COMPANY, THE 

89 Spruce Street 

Hartford 1, Connecticut 


GREAT BOOKS of the WESTERN WORLD 
755 - 26th Avenue 
San Mateo, Calif 


GREENBRIER INSTRUMENTS 
P.O. Box 506 
Ronceverte, W. Va 


HAGAN CHEMICALS G CONTROLS, INC 
Hagan Center, Box 1346 
Pittsburgh 30, Pennsylvania 


HALLIKAINEN INSTRUMENTS 
1341 7th St. 
Berkley 10, Calif. 


HAMMEL-DAHL DIV., GEN. CONTROLS CO. 
Warwick Industrial Park 
Warwick, Rhode Island 


HAYS CORPORATION 
742 East Eighth Street 
Michigan City 46, Indiana 


HELICOID GAGE DIVISION, 

AMERICAN CHAIN G CABLE CO., INC. 
929 Connecticut Avenue 
Bridgeport 2, Connecticut 


HERMES PLASTICS 
1346 No. Highland Ave 
Los Angeles 28, Calif 


HERMES SONIC CORP. 
1346 No. Highland Ave. 
Los Angeles 28, Calif. 


HERRMANN, CARL, ASSOCIATES 
P.O. Box 1179 
Palo Alto, Calif 


HOKE, INC. 
Cresskill, New Jersey 


HYDROMATICS, INC 
70 Okner Parkway 
Livingston, New Jersey 


IMCO FQUIPMENT COMPANY 
1980 Mountain Blvd. 
Oakland 11, Calif 

JERGASON GAGE G VALVE CO. 
1980 Mountain Blvd. 
Oakland 11, Calif. 

GEMS CO. 
1980 Mountain Bivd. 
Oakland 11, Calif. 


LUNDELL CO. 
1980 Mountain Bivd. 
Oakland 11, Calif. 


IMPERIAL BRASS MFG. CO.. 
6300 W. Howard Street 
Chicago 48, Illinois 


INDUCTION MOTORS OF CALIFORNIA 
6058 Walker Avenue 
Maywood, California 


INDUSTRIAL INSTRUMENT CORP. 
8400 Research Road 
Austin, Texas 


INFORMATION SYSTEMS, INC. 
7350 Ridgeway Avenue 
Skokie, Illinois 


INSTRON ENGINEERING CORP. 
2500 Washington St. 
Canton, Mass. 


INSTRUMENTS, INC. 
P. O. Box 556 
3102 Sand Springs Road 
Tulsa, Oklahoma 


INSTRUMENTS PUBLISHING CO., INC 
845 Ridge Avenue 
Pittsburgh 12, Pennsylvania 


JERGASON GAGE G VALVE CO 
1980 Mountain Blvd. 
Oakland 11, Calif. 


JOHNSON ENGINEERING COMPANY 
534 Twentieth Street 
Oakland 12, California 
MAGNETROL, INC. 
2110 S. Marshall Boulevard 
Chicago 23, Illinois 


JOHNSON-WILLIAMS, INC. 
2625 Park Bivd 
Palo Alito 14, California 


KATES, W. A., CO., THE 
430 Waukegan Rd. 
Deerfield, Illinois 


KISTLER INSTRUMENT CORP 
15 Webster Street 
N. Tonawanda, New York 


LESLIE CO. 
519 Grant Avenue 
Lyndhurst, New Jersey 


LIBRASCOPE 

DIV. GENERAL PRECISION INC 
808 Western Ave. 
Glendale |, Calif. 


LOWELL INDUSTRIES, INC. 
20 Linden Street 
Allston Station 
Boston 34, Mass. 


LUNDELL CO. 
1980 Mountain Bivd. 
Oakland 11, Calif. 


LUSCOMBE ENGINEERING CO 
1020 South Arroyo Parkway 
Pasadena, California 
GENERAL KINETICS CORP. 
197 So. Van Brunt St. 
Englewood, New Jersey 
RADIO FREQUENCY LABORATORIES 
Boonton, New Jersey 
WEIGHING G CONTROL COMPONENTS 
JARCO SERVICES 
County Line Rd., Industrial Park 
Hatboro, Pennsylvania 
ALLIS-CHALMERS VALVE DIV. 
500 Lincoln 
York, Pennsylvania 
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MAGNETROL, INC. ai 
2110 S. Marshall Boulevard 
Chicago 23, IIlinois 


MASON-NEILAN 
Norwood, Mass. 


MERIAM, CHARLES COMPANY, INC. 
5017 Telegraph Road 
Los Angeles 22, California 
MERIAM INSTRUMENT COMPANY 
10920 Madison Avenue 
Cleveland 2, Ohio 
FREDERICKS COMPANY, THE 
Bethayers, Pa. 
TYLOK FITTING COMPANY 
13430 St. Clair Ave. 
Cleveland 10, Ohio 


METAL BELLOWS CORPORATION 
WESTERN DIVISION 

20977 Knapp Street 

Canoga Park, California 
METAL BELLOWS CORP 

11478 Burbank Bivd. 

N. Hollywood, Calif. 


METROPOLITAN SUPPLY CO 
1153 So. Greenwood Avenue 
Montebello, California 


MINE SAFETY APPLIANCES COMPANY 
201 North Braddock Ave. 
Pittsbu: gh 8, Pennsylvania 


MINNEAPOLIS-HONEYWELL REG. CO. 
Wayne G Windrim Avenues 
Philadelphia 44, Pennsylvania 


MONROE CALCULATING MACH. CO., INC. 
555 Mitchell St 
Orange, New Jersey 


MOORE PRODUCTS CO 
H G Lycoming Streets 
Philadelphia 24, Pa. 


MOORE, SAMUEL, G CO 
Main G Orchard Streets 
Mantua, Ohio 


NEW HERMES ENGRAVING MACH. CORP. 
1346 North Highland Ave. 
Los Angeles 28, Calif. 
HERMES SONIC CORP. 
1346 No. Highland Ave 
Los Angeles 28, Calif. 
HERMES PLASTICS 
1346 No. Highland Ave. 
Los Angeles 28, Calif. 


NORWOOD PRODUCTS, DETROIT CONTROLS 
DIV. AMERICAN STANDARD 

5900 Trumbull Avenue 

Detroit 8, Michigan 


PACIFIC SCIENTIFIC CO. 
760 Harrison St. 
San Francisco 7, Calif. 


PANELLIT—A DIVISION OF 

INFORMATION SYSTEMS, INC 
7401 North Hamlin Avenue 
Skokie, Illinois 

INFORMATION SYSTEMS, INC 
7350 Ridgeway Avenue 
Skokie, Illinois 

PANELLIT SERVICE CORPORATION 
7401 North Hamlin Avenue 
Skokie, Illinois 
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PARKER-HANNIFIN CORP. 
17325 Euclid Ave. 
Cleveland 12, Ohio 


PERKIN-ELMER CORPORATION, THE 
Main Avenue 
Norwalk, Connecticut 


PERKIN ENGINEERING CORP. 
345 Kansas Street 
El Segundo, California 


PHOTOMATION, INC. 
96 South Washington Avenue 
Bergenfield, New Jersey 


PIC DESIGN CORP. 
477 Atlantic Ave. 
East Rockaway, New York 


PRECISION SCIENTIFIC CO 
Chicago, Ill. 


RADIATION ELECTRONICS COMPANY, 
DIVISION OF COMPTOMETER CORP. 
5600 Jarvis Avenue 
Chicago 48, Illinois 


RADIO FREQUENCY LABORATORIES 
Boonton, New Jersey 


RAMO-WOOLDRIDGE DIVISION 

THOMPSON-RAMO-WOOLDRIDGE, INC. 
8433 Fallbrook Ave. 

Canoga Park, Calif. 


REPUBLIC MFG. CO 
15655 Brookpark Rd 
Cleveland, Ohio 


RESEARCH CONTROLS, INC 
P.O. Box 5035 
Tulsa, Oklahoma 


RESEARCH / DEVELOPMENT 
201 N. Wells St. 
Chicago 6, Illinois 


RKL CONTROLS, INC. 
Hainesport Industrial Park 
Hainesport, New Jersey 


ROBERTSHAW—FULTON CONTROLS CO. 


Aeronautical and Instrument Div. 
Santa Ana Freeway at Euclid Ave. 
Anaheim, California 


ROSEMOUNT ENGINEERING COMPANY 
4900 West 78th Street 
Minneapolis 24, Minnesota 


ROYCO INSTRUMENTS, INC. 
365 San Antonio Road 
Mountain View, Calif. 


SCHUTTE G KOERTING COMPANY 
State Road and Traylor Ave. 
Cornwell Heights, Pa. 


. 438 


SMITH, CLAUDE B., COMPANY 
844 East 12th Street 
Oakland 6, California 


SPECTROL ELECTRONICS CORP. 
1704 So. Del Mar Avenue 
San Gabriel, California 


STERLING PRECISION CORP. 
5 Sintsink Drive E. 
Port Washington, New York 


STILLSON ASSOCIATES 
P.O. Box 72, 33 Meadow Park Court 
Orinda, Cal'fornia 
RKL CONTROLS, INC. 
Hainesport Industrial Park 
Hainesport, New Jerse 
ROBERTSHAW-FULTON CONTROLS CO. 
Aeronautical and Instrument Div. 
Santa Ana Freeway at Euclid Ave. 
Anaheim, California 
PHOTOMATION., INC. 
96 South Washington Avenue 
Bergenfield, New Jersey 
RESEARCH CONTROLS, INC. 
P.O. Box 5035 
Tulsa, Oklahoma 


SUPERIOR ELECTRIC COMPANY, THE 
83 Laurel Street 
Bristol, Connecticut 


SWARTWOUT DIVISION, CRANE CO. 
Hooksett Industrial Park 
Hooksett, New Hampshire 


TAPCO GROUP .. 

THOMPSON -RAMO-WOOLDRIDGE INC. 
23555 Euclid Ave. 
Cleveland 17, Ohio 


TAYLOR INSTRUMENT COMPANIES 
95 Ames Street 
Rochester 1, New York 


TECHNICON CONTROLS, INC 
Chauncey, New York 


TECHNICAL SALES CORP. 
189 Van Rensselaer St. 
Buffalo 10, New York 


TECHNIQUE ASSOCIATES 
1413 No. Cornell Ave. 
Indianapolis, Indiana 


TEKTERONIX, INC. 
P.O. Box 500 
Beaverton, Oregon 


THEISNER, WILLIAM, G Co. 
405 S. Sunnyvale 
Sunnyvale, Calif. 


THERMO ELECTRIC CO., INC. 
Saddle Brook, New Jersey 


THOMPSON-RAMO-WOOLDRIDGE INC. 
8433 Fallbrook Ave. 
Canoga Park, Calif. 


THOMPSON-RAMO-WOOLDRIDGE PROD. CO 


202 N. Canon Drive 
Beverly Hills, Calif. 


RAMO-WOOLDRIDGE DIVISION 
8433 Fallbrook Ave. 
Canoga Park, Calif. 
TAPCO GROUP 
23555 Euclid Ave. 
Cleveland 17, Ohio 


THOMPSON, F. D., PUBLICATIONS, INC 

10373 W. Pico Blvd. 

Los Angeles 64, California 
WESTERN ELECTRONIC NEWS 

10373 W. Pico Bivd. 

Los Angeles 64, Calif. 
RESEARCH /DEVELOPMENT 

201 N. Wells St. 

Chicago 6, Illinois 
DATAMATION 

141 East 44th St. 

New York 17, New York 


TRIO LABORATORIES, INC. 
Pla'nview, Long Island 
New York 


TYLOK FITTING COMPANY 
13430 St. Clair Avenue 
Cleveland 10, Ohio 


U.S. GAUGE DIVISION, AMERICAN 
MACHINE AND METALS, INC. 
Sellersville, Pa. 


VAN DYKE VALVE G FITTING CO 
273 27th Street 
Oakland, California 


VAPOR RECOVERY SYSTEMS CO 
2820 North Alameda St. 
Compton, California 


WALLACE G TIERNAN INCORPORATED 
25 Main Street 
Belleville 9, New Jersey 


WEIGHING AND CONTROL COMPONENTS 
JARCO SERVICES 
County Line Rd., Industrial Park 
Hatboro, Pennsylvania 


WESREP CORP. 
2022 S. Sepulveda Bivd. 
Los Angeles 25, Calif. 


WEST INSTRUMENT CORPORATION 
4363 W. Montrose Ave. 
Chicago 41, Ill. 


WESTERN ELECTRONIC NEWS 
10373 W. Pico Bivd. 
Los Angeles 64, Calif. 


WESTRONICS, INC. 
3605 McCart 
Fort Worth, Texas 


WHITE, S. S., COMPANY 
INDUSTRIAL DIVISION 
10 E. 40th St. 
New York 16, New York 
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Plan now to attend and exhibit in the biggest instrumentation event of the year 


ISA’S FALL INSTRUMENT-AUTOMATION CONFERENCE AND EXHIBIT 
New York City Coliseum — September 26-30 


For reservation and program information write to 


Instrument Society of America, 313 Sixth Avenue, Pittsburgh 22, Pennsylvania 
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, EXHIBIT BUYERS GUIDE 
PRODUCTS AND SERVICES IN SAN FRANCISCO ISA SHOW 





ABRASIVES 


White, S. S., Company 


ACCELEROMETERS 


Kistler Instrument Corp 
Minneapolis-Honeywell Reg. Co 


AIRCRAFT INSTRUMENTS 


U.S. Guage 
Johnson-Williams 


AIRCRAFT TEST EQUIPMENT 


Decker Corporation, The 
Gems Co 

Imco Equipment Company 
Meriam, Charles Co., Inc 
Meriam Instrument Co., The 
Thermo Electric Co., Inc 
Wallace & Teirnan Inc 


AIR DRYERS, FILTERS, CLEANERS 


Branom & Leeland Instrument Co 
Conoflow Corp 

Control Equipment Co 

Frank, Milton S., Co 

Leslie Co 

Mine Safety Appliances Co 
Moore Products Co 

Smith, Claude B, Co 

Vossler, John M., & Co 


ALARMS 


3arton Instrument Corp 
Bristol Co., The 

3rooks Rotameter Co 
Gems Co 

Imco Equipment Co 
Johnson Engineering Co 
Luscombe Engineering Co 
Lundell Co 

Magnetrol, Inc 

Mine Safety Appliances Co 
Panellit, Inc 

Schutte & Koerting Co 
Thermo Electric Co., Inc 
U.S. Guage 

Weighing & Control Components 


ALLOYS 


Schutte & Koerting Co 


AMPLIFIERS 


Brush Instruments 

Decker Corp., The 

Hagan Chemicals & Controls Inc 
Minneapolis-Honeywell Reg. Co 
Radiation Electronics Co. 
Thermo Electric Co., Inc 


ANALYZERS, GAS G STREAM 


Analytical and Control Div 
Anemostat Corp. of America 
Bailey Meter Co 
Barber-Colman Co 


Beckman Instruments, Inc 
Consolidated Electrodynamics Corp 
Davis Instruments 
Greenbrier Instruments 
Hallikainen Instruments 
Hays Corp 

Herrmann, Carl Associates 
Johnson-Williams, Inc 
Mine Safety Appliances Co 
Perkin-Elmer Corp., The 
Technicon Controls., Inc. 


ANALYZERS, PROCESS CHARACTERISTICS 


Foxboro Co., The 
Hallikainen Instruments 
Perkin-Elmer Corp., The 
Schutte & Koerting Co 
Technicon Controls, Inc 


ANEMOMETERS 


Aero Research Instrument Co 


ANNUCIATORS 


Imco Equipment Co 
Lundell Co 
Panellit, Inc 


BALANCING MACHINES 


Decker Corp., The 
Minneapolis-Honeywell Reg. Co 


BAROMETERS 


Bristol] Co., The 

Meriam, Charles Co., Inc 
Meriam Instrument Co., The 
Wallace & Tiernan Inc 


BATTERY CHARGERS 


Automatic Switch Co. (ASCO 


BEARINGS 


Industrial Instrument Corp 
Pic Design Corp 


BELLOWS 


Metal Bellows Corp. 
Pic Design Corp 


BRIDGES, ELECTRICAL 


Decker Corp., The 


BTU METERS 


Hays Corp 


CABINETS AND CASES 


Foxboro Co., The 
Minneapolis-Honeywell Reg. Co. 


336 
529 
323 
323 
256 
513 
530 
240 
222 
537 


223 


CABLE AND ASSEMBLIES 


Thermo Electric Co., Inc 


CALIBRATING EQUIPMENT 


Cubic Corp 

Hallikainen Instruments 

Trio Laboratories, Inc 

Wallace & Tiernan Inc 
CALORIMETERS 

Braun-Knecht-Heimann-Co 

Precision Scientific Co 


CAMERAS 


Tektronix, In 


CHARTS G RECORD PAPER 


Barber-Colman Co 
Bristol Co., The 
Foxboro Co., The 
Moore Products Co 
Technical Sales Corp 
Westronics, Inc 
CHOPPERS G CURRENT BREAKERS 
Barber-Colman 
Bristol Co., The 


CHROMATOGRAPHY ANALYZERS 


Instruments, Inc 
Electrodynamics Corp 
struments 
nstruments 


‘orp., The 


CIRCUITS, PRINTED 


CLEANING MACHINES 


Acoustica Associates, Inc 
Braun-Knecht-Heimann-Co 
White, S. S., Co 


CLOCKS G CLOCK WORKS 


Bristol Co., The 


CLUTCHES AND BRAKES 


Pic Design Corp 
Sterling Precision Corp 
Wesrep Corp 


COLORIMETERS 


Technicon Controls, Inc 
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CONTROLLERS, MECHANICAL Gerber Scientific Instrument Co. 
= BUYERS GUIDE Hagan Chemicals & Controls, Inc 
7 ’ Information Systems, Inc. 
a Minneapolis-Honeywell Reg. Co. ... 
ati #4 ae Monroe Calculating Mach. Co., Inc. 
Taylor Instrument Companies .. Panellit, Inc. ae 
COMBUSTION INSTRUMENTS G CONTROLS Thompson-Ramo-Wooldridge Inc. 
Vapor Recovery Systems Co. .. 
Malley Meter Co 247 CONTROLLERS, PNEUMATIC _ Wesrep Corp. 


Barber-Colman 448 
Hagan Chemicals & Controls, Inc 326 Bailey Meter Co. ee ord 
Imco Equipment Co 509 Barton Instrument Corp. ... re DENSITY INSTRUMENTS 
Jergason Gage & Valve Co. 509 Belilove Co.—Engineers so) 
Photomation, Inc. 300 Black, Sivalls & Bryson, Inc. ae 
Stillson Associates . “ . 300 SS ie eee Instruments, Inc. 
Continental Equipment Co. Technicon Controls, Inc. 
Dupar Dynamics, Inc. ‘ 
Fischer & Porter Co. Pes * 
Fisher Governor Co. ............ 
iin: a a... ~ DIFFERENTIAL PRESSURE INSTRUMENTS 
Decker Corp., The Hammel-Dahl Pe PPE Prey ta 
Vriden, Inc. ...... Sa ER et ene, © Hays Corp. 3 Le saa c Anderson, Greenwood & Co 
Luscombe Engineering Co. Industrial Instrument Corp ee Bailey Meter Co. . 
Radio Frequency Laboratories Johnson Engineering Co. Barber-Colman Co. te 
Leslie Co. nget Mak eoh ae ’ Barton Instrument Corp. 
Magnetrol, Inc. ... - Decker Corp., The 
Mason-Neilan Dynisco, Inc. a 
Minneapolis-Honeywell Reg. Co. Fischer & Porter Co. 
Moore Products Co. ... - Foxboro Co., The 
Moore Products Co Robertshaw-Fulton Controls Co om Industrial Instrument Corp. 
Swartwout Smith, Claude B., Co. Leslie Co 
Stillson Associates ... Mason-Neilan 
Taylor Instrument Companies Moore Products Co 
U.S. Gauge MPL Ie - Smith, Claude B., Co 
Swartwout 
Taylor Instrument Co 
Hagan Chemicals & Controls, Inc - Wallace & Tiernan Inc. 
sor el ra Systems, Inc CONVERTERS, ANALOG TO DIGITAL 
Librascope Div., GPI 
Panellit, Inc. : 


COMMUNICATION ~ 


COMPUTERS, ANALOG 


COMPUTERS, CONTROL 


Coleman Electronics, Inc 
Cubic Corp. 

Detroit Controls 

Hagan Chemicals & Controls, Inc Coleman Electronics, Inc 

Norwood Products . Cubic Corp 

: Rosemount Engineering Co Fischer & Porter Co 

Information Systems, Inc. oe Swartwout Friden, Inc 

Panellit, a a r “a Vapor Recovery Systems Co Gerber Scientific Instrument Co 

Minneapolis-Honeywe eg. Co. x Le Sets se ; ” 

Thompson-Ramo-Wooldridge Inc Monroe Calculating Mach., Co., Inc 


U.S. Gauge CONVERTERS, DIGITAL TO ANALOG 


DIGITAL READOUTS 


COMPUTERS, DIGITAL 


DIMENSIONAL GAGES 


COMPUTERS, SPECIAL PURPOSE Induction Motors of Calif 


Decker Corp., The 


Swartwout 
Taylor Instrument Companies CONVERTERS, ELECTRIC 


Dior Com. Te DISPLACEMENT INSTRUMENTS 

Foxboro Co., The : : ; 

Minneapolis-Honeywell Reg. Co Continental Equipment Co 
Decker Corp., The 

Buchanan Electrical Products Corp. Fisher Governor Co. 

Superior Electric Co., The Instruments, Inc BAeewees 

Thermo Electric Co., Inc. CONVERTERS, TAPE & CARD Robertshaw-Fulton Controls Co 

Stillson Associates ; 


CONNECTORS, PLUGS, JACKS, SOCKETS 


Monroe Calculating Mach. Co., Inc 
CONTROLLERS, ELECTRIC G ELECTRONIC 


DRIVES, VARIABLE SPEED 

semen af a Co. (ASCO) — CONVEYOR CONTROLS 

ailey Meter Co 7 : : ; : ; 
3arber-Colman Co 448 Gerber Scientific Instrument Co 
Bristol Co., The 226 Automatic Switch Co. (ASCO) 
Continental Equipment Co. .......... 229 Dupar Dynamics Inc. 
Cubic Corp 412 Photomation, Inc. odes ae ED 
Decker Corp., The ... 7 -- 415 Stillson Associates UCATIONAL INSTITUTIONS 
Fisher Governor Co cane 

Hagan Chemicals & Controls, ~- oan 

Minneapclis-Honeywell Reg. -- 230 
Photomation, Inc. ... : .. 300 COUNTERS 
Robertshaw-Fulton Controls : .. 300 
Spectrol Electronics Corp. 412 Fischer & Porter Co. ELECTRICAL METERS 
Stillson Associates : .. 300 Royco Instruments, Inc. 
Superior Electric Co., The 546 Barber-Colman Co. a 5 
Swartwout 435 Hagan Chemicals & Controls, Inc. . 
Taylor Instrument Companies ....... 429 
Technique Associates 412 CURRENT INSTRUMENTS 
Thermo Electric Co., Inc ere . 205 
Vapor Recovery Systems Co. , . 305 ENGINE TEST INSTRUMENTS 


matin Barber-Colman Co 
West Instrument Corp. Conoflow Corp. 


Minneapolis-Honeywell Reg. Co 


Kistler Instrument Corp. 
Wallace & Tiernan Inc. 
CONTROLLERS, HYDRAULIC 
DATA PROCESSING EQUIPMENT 


Belilove Co.—Engineers yipaise F 
Continental Equipment Co. , ¢ Bailey Meter Co. pees ENVIRONMENT TEST EQUIPMENT 


Dupar Dynamics, Inc. ere = Coleman Electronics, Hiameaneeds 
Fisher Governor Co. ...... Cubic Corp. Delta Designs, Inc. ... 
Kates, W. A., Co., The .... apa Ps, We. wxyesevectegadeue : Wallace & Tiernan, Inc. 
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FACSIMILE EQUIPMENT 


Minneapolis-Honeywell Reg. Co. 


FEEDERS 


Fischer & Porter Co 
Wallace & Tiernan Inc 


FITTINGS, PIPE G TUBE 


Anderson, Greewood & Company 
Conax Corp 

Dupar Dynamics, Inc 
Imperial Brass Mfg. Co 
Meriam, Charles Co., Inc 
Metropolitan Supply Co 

Moore, Samuel, & Co 

Tylok Fitting Co. 

Van Dyke Valve & Fitting Co 


FLIGHT TEST INSTRUMENTS 


Cubic Corp. 

Kistler Instrument Corp 
Trio Laboratories, Inc 

Wallace & Tiernan Inc 


FLOW METERING G CONTROL 


Anderson, Greenwood & Co 
Automatic Switch Co. (ASCO) 
Bailey Meter Co 

Barton Instrument Corp 
Belilove Co.—Engineers 

Black, Sivalls & Bryson, Inc 
Braun-Knecht-Heimann Co 
Bristol Co, The 

Brodie, Ralph N., Co 

Brocks Rotameter Co 
Decker Corp., The 

Fischer & Porter Co 

Foxboro Co., The 

Gems Co. 

General Electric Co 

Hoke, Inc 

Imco Equipment Co 
Industrial Instrument Corp 
Johnson Engineering Co 
Kates, W. A., Co., The 
Magnetrol, Inc 

Meriam, Charles Co., Inc 
Meriam Instrument Co., The 
Minneapolis-Honeywell Reg. C 
Moore Products Co 

Schutte & Koerting Co 
Swartwout 

Taylor Instruments Companies 
Technicon Controls, Inc 
Wallace & Tiernan Inc 


FORCE MEASURING INSTRUMENTS 


Decker Corp., The 


FREQUENCY INSTRUMENTS 


Decker Corp., The 


GALVANOMETERS 


Barber-Colman Co 
Minneapolis-Honeywell Reg. Co. 


GEAR ASSEMBLIES 


PIC Design Corp. 
Sterling Precision Corp. 


GEOPHYSICAL INSTRUMENTS 


Decker Corp., The 
Westronics, Inc. 


GLASS, TUBING 


Fischer & Porter Co 


HARDNESS TESTERS 


Technicon Controls, Inc 


HARDWARE, ELECTRICAL 


PIC Design Corp 
Sterling Precision Corp 
Wesrep Corp 


HARDWARE, SPECIAL 


Metal Bellows Corp 
PIC Design Corp . 
Sterling Precision Corp 


HEATING UNITS 


Aero Research Instrument Co 


HUMIDITY INSTRUMENTS 


Barber-Colman Co 
Bristol Co., The 
Mine Safety Appliances Co 


INDUCTANCE INSTRUMENTS 


Barber-Colman Co 


INFRARED INSTRUMENTS 


Beckman Instruments, Inc 
Perkin-Elmer Corp., The 
Radiation Electronics Co 


INTEGRATORS 


Barber-Colman Co 
Foxboro Co., The 
Perkin-Elmer Corp., The 


LABORATORY APPARATUS 


Braun-Knecht-Heimann-Co 
Cubic Corp 

Decker Corp., The 

Fischer & Porter Co 
Minneapolis-Honeywell Reg. Co. 
Perkin-Elmer Corp 
Precision Scientific Co 
Superior Electric Co., The 
Technicon Controls, Inc 
Trio Laboratories, Inc 
Westronics, Inc 


LEAK DETECTORS 


General Electric Co. 
Herrmann, Carl, Associates 
Mine Safety Appliances Co. 
Perkin-Elmer Corp., The 


LEVEL INSTRUMENTS 


Bailey Meter Co. : 
Barton Instrument Corp 
Continental Equipment Co. 
Fisher Governor Co. .... 
Gems Co. - 
IMCO Equipment Co. 
Industrial Instrument Corp. 


Instruments, Inc 

Jergason Gage & Valve Co 
Johnson Engineering Co 
Luscombe Engineering Co 
Leslie Co 

Magnetrol, Inc 
Robertshaw-Fulton Controls Co 
Smith, Claude B., Co 
Stillson Associates 

Swartwout 

Taylor Instrument Companies 
Vapor Recovery Systems Co 
Wallace & Tiernan Inc 
Weighing & Control Components 


LOAD INSTRUMENTS 


Barber-Colman Co 

Data Technology, Inc 

Dynisco, Inc 

Kistler Instrument Corp 
Taylor Instrument Companies 
Wallace & Tiernan Inc 


MACHINES, ENGRAVING 


New Hermes Engraving Mach Corp 


MACHINE TOOL CONTROLS 


Decker Corp., The 
Dupar Dynamics, Inc 
Monroe Calculating Mach. Co., Inc 


MAGNETS G CORES 


Wesrep Corp 


MANOMETERS 


Barton Instrument Corp 
Meriam, Charles Co., Inc 
Meriam Instrument Co., The 
Wallace & Tiernan Inc 


METEOROLOGICAL INSTRUMENTS 


Wallace & Tiernan Inc 


MOISTURE INSTRUMENTS 


Barber-Colman Co. 
Mine Safety Appliances Co 
Technicon Controls, Inc 


MONITORS 


Belilove Co.—Engineers 
Decker Corp., The 

Fenwal, Inc 

Instruments, Inc 

Spectrol Electronics Corp 
Technicon Controls, Inc 
Thermo Electric Co., Inc 
Vapor Recovery Systems Co 
West Instrument Corp 


MOTORS 
Induction Motors of Calif. 
Superior Electric Co., The 


MOTOR CONTROLS 


Automatic Switch Co. (ASCO) 
Superior Electric Co., The 
Vapor Recovery Systems Co 


May 1960, Vol. 7, No. 5 





> BUYERS GUIDE 


MOUNTINGS 


PIC Design Corp 


NAMEPLATES, DIALS, SCALES 


Bristol Co., The 
Hermes Plastics 

PIC Design Corp. 
Sterling Precision Corp. 


NOISE INSTRUMENTS 


Mine Safety Appliances Co 


NUCLEAR DETECTION G MEASURING INSTS. 


Barber-Colman Co ae 448 
Instruments, Inc. .. vv . 533 
Thompson-Ramo-Wooldridge Inc 348 


OPTICAL GOODS 


Minneapolis-Honeywell Reg. Co 
Perkin-Elmer Corp., The 
Technicon Controls, Inc 


ORIFICES AND COMPONENTS 


Fischer & Porter Co 
Industrial Instrument Corp 


OSC!LLOGRAPHS G OSCILLOSCOPES 


Brush Instruments 
Minneapolis-Honeywell Reg. Co 
Tektronix, Inc , 
Westronics, Inc 


OVENS G FURNACES 


Braun-Knecht-Heimann-Co 
Precision Scientific Co 


PANELS 


Barber-Colman Co 

Branom & Leeland Instrument Co 
Conoflow Corp 

Control Equipment Co 

Frank, Milton S., Co 

Foxboro Co., The 

Herrmann, Carl, Associates 
Minneapolis-Honeywell Reg. Co. 
Panellit, Inc 

Thermo Electric Co., Inc. 
Vossler, John M., & Co 


PARTICLE ANALYZERS 


Coulter Industrial Sales Co. 
Mine Safety Appliances Co 
Perkin-Elmer Corp., The 
Royco Instruments, Inc. 


PARTS; MACHINES, MOLDED, CAST 


Bristol Company 
PIC Design Corp 
Radiation Electronics Co 
Sterling Precision Corp 
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pH INSTRUMENTS 


Barber-Colman Co. 
Bristol Co., The 

Foxboro Co., The .. 
Technicon Controls, Inc. 


PHASE INSTRUMENTS 


Trio Laboratories, Inc 


PHOTOELECTRIC INSTRUMENTS 


Photomation, Inc 
Stillson Associates 
Technicon Controls, Inc. 


PHOTOGRAPHIC EQUIPMENT 


Gerber Scientific Instrument Co 


PICKUPS 


Decker Corp., The 
Kistler Instrument Corp 
Pacific Scientific Co. 


PIPE, HOSE, COUPLINGS 


Dupar Dynamics, Inc 
Metropolitan Supply Co 


PLASTICS 


White, S. S. Co. 


PLOTTING INSTRUMENTS 


Anemostat Corp. of America 
Bristol Co., The 
Librascope Div., GPI 


PORTABLE INSTRUMENTS 


Anemostat Corp. of America 
Barber-Colman Co 

3ristol Co., The 

Mine Safety Appliances Co 
Superior Electric Co., The 
Thermo Electric Co., Inc 
Wallace & Tiernan Inc 

West Instrument Corp 
Westronics, Inc 


POTENTIOMETERS 


Barber-Colman Co 

Bristol Co., The 

Foxboro Co., The me 
Hagan Chemicals & Controls, Inc 
Hays Corp , 
Minneapolis-Honeywell Reg. Co 
Spectrol Electronics Corp 

Taylor Instrument Companies 
West Instrument Corp 

Wesrep Corp. 


POWER SUPPLIERS 


Minneapolis-Honeywell Reg. Co 
Perkin Engineering Corp. 
Superior Electric Co., The 
Tektronix, Inc. 


PRESSURE INDICATORS G RECORDERS 


Bailey Meter Co. 
Barber-Colman Co 


Bristol Co., The 
Continental Equipment Co. 
Decker Corp., The 

Detroit Controls 

Fischer & Porter Co. 
Fisher Governor Co. 

Hays Corp 

Helicoid Gage a 
Industrial Instrument Corp 
Kistler Instrument Corp. 
Meriam, Charles Co., Inc. 
Meriam Instrument Co., The 
Norwood Products 

Pacific Scientific Co 
Rosemount Engineering Co 
Swartwout 

Tektronix, Inc 

U. S. Gauge 

Wallace & Tiernan Inc 
West Instrument Corp 
Westronics, Inc 


PRESSURE REGULATORS 


Bailey Meter Co 

Branom & Leeland Instrument Co 
Braun-Knecht-Heimann-Co 
Bristol Co., The 

Brodie, Raloh N., Co 

Conoflow Corp 

Continental Equipment Co 
Control Equipment Co 
Fairchild Corp., Stratos Div 
Fisher Governor Co 

Frark, Milton S., Co 

Hoke, Inc 

Leslie Co 
Minneapolis-Honeywell Reg. Co 
Moore Products Co 

Smith, Claude B., Co 

Vossler, John M., & Co 


PRINTERS 
Friden, Inc 
Monroe Calculating Mach., Co., Inc 
PROGRAM DEVICES 


Bailey Meter Co 
Barber-Colman Co 
3ristol Co., The 
Cubic Corp 
Friden, Inc 


PROJECTORS 


Gerber Scientific Instrument Co 


PUBLICATIONS 


Datamation 

Encyclopaedia Britannica, Inc 
Great Books of the Western World 
Instrument Publishing Co., Inc 
Research /Development 

Thompson, F. D., Publications, Inc 
Western Electronic News 


PULSATION DAMPENERS 


U. S. Gauge 


PUMPS 
Van Dyke Valve & Fitting Co 
Wallace & Tiernan Inc 
PUNCH CARD EQUIPMENT 


Gerber Scientific Instrument Co 





PYROMETERS 


Bailey Meter Co. 
Barber-Colman Co 

Bristol Co., The Tee ae 
Minneapolic-Honeywell Reg. Co. 
Radiation Electronics Co. 
Technique Associates 

Thermo Electric Co., Inc 

West Instrument Corp. 


RACKS, SUPPORTS, CHASSIS 


PIC Design Corp 


READERS 


Friden, Inc. ‘ 
Gerber Scientific Instrument Co 


RECORDERS 


Bailey Meter Co 
Barber-Colman Co 

Barton Instrument Corp 

Bristol Co., The 

Brush Instruments 

Fischer & Porter Co 

Foxboro Co., The 

General Electric Co sania 
Hagan Chemicals & Controls, Inc 
Hays Corp. : ‘ 
Industrial Instrument Corp 
Minneapolis-Honeywell Reg. Co 
Monroe Calculating Mach. Co., Inc 
Panellit, Inc. 

Swartwout 

Taylor Instrument Companies 
Technicon Controls, Inc 
Thermo Electric Co., Inc 

U. S. Gauge 

West Instrument Corp 
Westronics, Inc 


REFRACTOMETERS 


Mine Safety Appliances Co 


RELAYS 


Automatic Electric Co 
Automatic Switch Co. (ASCO) .. 
Barber-Colman Co = 
Black, Sivalls & Bryson, Inc 
Bristol Co., The 


REMOTE CONTROL EQUIPMENT 


Bailey Meter Co. 

Barber-Colman Co. Pee : 
Branom & Leeland Instrument Co. 
Bristol Co., The .. 

Brodie, Ralph N., Co. 

Conoflow Corp. 

Control Equipment Co. 

Cubic Corp. 

Foxboro Co., The ... 

Frank, Milton S., Co. 

Leslie Co. .... 3 
Mason-Neilan 

Smith, Claude B., Co. 

Swartwout 

Vapor Recovery Systems Co. 
Vossler, John M., & Co. 

West Instrument Corp. 
Westronics, Inc. 


RESISTANCE INSTRUMENTS 


Bailey Meter Co. 

Cubic Corp. 

Swartwout 

Technicon Controls, Inc. 
West Instrument Corp. 


RESISTORS 


Sterling Precision Corp. 
Wesrep Corp. 


RESOLVERS 


Induction Motors of Calif. 


SAFETY VALVES AND HEADS 


Anderson, Greenwood & Co 
Automatic Switch Co.(ASCO) 
Black, Sivalls & Bryson, Inc. 
Campbell, Thomas J., Co 


SAMPLING SYSTEMS, ANALYSIS 


Hays Corp 


SCANNERS 


Barber-Colman Co. 

Cubic Corp. 

Gerber Scientific Instrument Co 
Hagan Chemicals & Controls, Inc 
Panellit, Inc : 

Thermo Electric Co., Inc 

West Instrument Corp 


SEALS 


Bristol Co., The . 
Brooks Rotameter Co 
Conax Corp 

Metal Bellows Corp 


SERVO G COMPONENTS 


Decker Corp., The 
Minneapolis-Horeywell Reg. Co 
Pacific Scientific Co 

PIC Design Corp 

Sterling Precision Corp. 
Superior Electric Co., The 


SIMULATORS 


Hagan Chemicals & Controls, Inc 


SOLENOIDS 


Automatic Switch Co. (ASCO) 
Induction Motors of Calif. 


SOUND & ACOUSTICAL INSTRUMENTS 


Kistler Instrument Corp. 
Mine Safety Appliances Co. . 
Acoustica Associates, Inc 
Braun-Knecht-Heimann-Co. 
Hermes Sonic Corp. ieee 
Herrmann, Carl, Associates 
Theisner, William, & Co. 


SPECIFIC GRAVITY INSTRUMENTS 


Brooks Rotameter Co. 
Schutte & Koerting Co. 


SPECTRUM ANALYZERS 


Beckman Instruments, 
Decker Corp., The 
Perkin-Elmer Corp., The 
Technicon Controls, Inc. 


SPEED INSTRUMENTS 


Barber-Colman Co. 
Bristol Co., The 

Decker Corp., The 
Foxboro Co., The 


SPRINGS 


PIC Design Corp 


STRAIN GAGE EQUIPMENT 


Barber Coleman Co 
Cubic Corp 

Detroit Controls 
Dynisco, Inc. 
Norwood Products 
Tektronix, Inc 
Westronics, Inc 


SWITCHES, ELECTRIC 


Automatic Electric Co. .. 
Automatic Switch Co. (ASCO) 
Bristol Co., The 

Detroit Controls 

Norwood Products 


SWITCHES, PRESSURE 


3ristol Co., The 

Detroit Controls 

Industrial Instrument Corp 
Minneapolis-Honeywell Reg. Co 
Norwood Products 

Wallace & Tiernan Inc 


SYSTEMS ENGINEERING 


Automatic Electric Co 

Bailey Meter Co 
Barber-Colman Co 

Cubic Corp 

Decker Corp., The 

Fischer & Porter Co 

Hagan Chemicals & Controls, Inc 
Minneapolis-Honeywell Reg. Co 
Panellit, Inc 

Radiation Electronics Co 

Trio Laboratories, Inc 
Westronics, Inc 


SYNCHROS 


Induction Motors of Calif 
U. S. Gauge 


TACHOMETERS 


Bristol Co., The 
Decker Corp., The 
Minneapolis-Honeywell Reg. Co 


TAPE, MAGNETIC 


Anderson, Greenwood & Co 
Thompson-Ramo-Wooldridge Inc 


TELEMETERING EQUIPMENT 


Bailey Meter Co 

Bristol Co., The 

Instruments, Inc . ‘ 
Minneapolis-Honyewell Reg. Co. 
Thompson-Ramo-Wooldridge Inc. 
Vapor Recovery Systems Co. 
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TELEVISION 


Thompson-Ramo-Wooldridge Inc. 


TEMPERATURE CONTROLLERS 


Bailey Meter Co. 
Barber-Colman Co. 

Belilove Co.—Engineers 

Black, Sivalls & Bryson, Inc. 
Bristol Co., The peti 
Detroit Controls 

Fenwal, Inc. 

Fischer & Porter Co. 

Hagan Chemicals & Controls, Inc. 
Hallikainen Instruments 
Instruments, Inc. 

Leslie Co. athe aioe ered 
Minneapolis- Honeywell Reg. Co. 
Norwood Products 

Pacific Scientific Co. 

Panellit, Inc. 

Radiation Electronics Co. 
Smith, Claude B., Co. 

Swartwout 

Taylor Instrument Companies 
Thermo Electric Co., 

U. S. Gauge 

West Instrument Corp. 


TERMINAL BLOCK G STRIPS 


Buchanan Electrical Products Corp. ... 


PIC Design Corp. 
Thermo Electric Co., 


TESTING EQUIPMENT 


Cubic Corp 

Decker Corp., The 

Instron Engineering Corp. 
Superior Electric Co., The 
Trio Laboratories, Inc. 
Wallace & Tiernan Inc. 
Westronics, Inc. 


THERMISTORS 


Aero Research Instrument Co. 
Belilove Co.—Engineers 
Fenwall, Inc : 


THERMOCOUPLES AND PROBES 


Aero Research Instrument Co. 
Bailey Meter Co. 
Barber-Colman Co. 

Bristol Co., The 

Conax Corp. rer re 
Minneapolis- Honeywell Reg. Co. 
Moore, Samuel, & Co. , 
Pacific Scientific Co 
Rosemount Engineering Co. 
Swartwout 

Thermo Electric Co., Inc. 

West Instrument Corp. 


THERMOMETERS 


Barber-Colman Co 

Bristol Co., The 

Fischer & Porter Co. 
Minneapolis-Honeywell Reg. ‘Co 
Taylor Instruments Companies 
U. S. Gauge : , 

West Instrument Corp. 
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THERMOSTATS G TEMPERATURE REGULATORS 


Barber-Colman Co. 
Belilove Co.—Engineers 
Bristol Co., The 
Fenwal, Inc. 

Leslie Co. 

Smith, Claude B., Co. 
West Instrument Corp. 


THERMOWELLS 


Barber-Colman Co. 

Bristol Co., The 

Conax Corp. 

Industrial Instrument Corp. 
Swartwout 

Thermo Electric Co., Inc. 


THICKNESS GAGES 


Decker Corp., The 


TIMING DEVICES 


Bristol Co., The 


TOOLS 


Imperial Brass Mfg. Co. 
PIC Design Corp. 
Wesrep Corp. 


TORQUE INSTRUMENTS 


Black, Sivalls & Bryson, Inc. 
Wallace & Tiernan Inc. 


TOTALIZERS 


Bristol Co., 


TRANSDUCERS 


Bristol Co., The 

Decker Corp., The 

Detroit Controls 

Dynisco, Inc. ... 

Fischer & Porter Co. i 
Kistler Instrument Corp. 
Mason-Neilan 

Norwood Products ' 
Rosemount Engineering Co. 


TRANSFORMERS, VOLTAGE 


Superior Electric Co., The 


TRANSMITTERS, FLOW 


Barber-Colman Co. 

Barton Instrument Corp. 
Black, Sivalls & Bryson, Inc. 
Brooks Rotameter Co. 
Fischer & Porter Co. 

VPouboro Co., The «2.0. 
Hagan Chemicals & Controls, ‘Inc. 
Industrial Instrument Corp. 
Mason-Neilan 

Moore Products Co. 

Schutte & Koerting Co. 
Swartwout 


TRANSMITTERS, LEVEL 


Bailey Meter Co. 
Barber-Colman Co. 

Barton Instrument Corp. 
Black, Sivalls & Bryson, Inc. 
Branom & Leeland Instrument Co. .. 
Conoflow Corp. aaa 
Control Equipment Co. 
Continental Equipment Co. 
Fischer & Porter Co. 

Fischer Governor Co. 

Frank, Milton S., Co. 
Industrial Instrument Corp. 
Instruments, Inc. 

Swartwout 

Vapor Recovery Systems Co. 
Vossler, John M., & Co. 


TRANSMITTERS, PRESSURE 


Bailey Meter Co. 

Barber-Colman Co. ae 

Black, Sivalls & Bryson, Inc. oc 
Branom & Leeland Instrument Co. 
Conoflow Corp. a 
Control Equipment Co 
Continental Equipment Co. 
Fischer & Porter Co. 

Fisher Governor Co. 

Foxboro Co., The ... 

Frank, Milton S., Co. . 
Industrial Instrument Corp. 
Mason-Neilan 

Metal Bellows Corp. <2 
Minneapolis-Honeywell Reg. “Co 
Moore Products Co. 

Swartwout 

U. S. Gauge ve 

Vossler, John M., & Co. . 


TRANSMITTERS, TEMPERATURE 


Bailey Meter Co. 
Barber-Colman Co. 

Fischer & Porter Co. 
Foxboro Co., The . 

Hagan Chemicals & Controls 
Hays Corp. 

Mason-Neilan 
Minneapolis-Honeywell Reg. Co. 
Moore Products Co. 
Swartwout 

U. S. Gauge 

Vapor Recovery Systems Co. 


TUBING, METAL 


Imperial Brass Mfg. Co. 
Moore, Samuel, & Co. 
Van Dyke Valve & Fitting Co. 


TUBING, PLASTIC 


Dupar Dynamics Inc. 
Imperial Brass Mfg. Co. .. 
Metropolitan Supply Co. 
Moore, Samuel, & Co. 

Van Dyke Valve & Fitting Co. 


- VACUUM INSTRUMENTS 


Barber-Colman Co. 


Branom & Leeland Instrument Co. ... 


Bristol Co., The 
Conoflow Corp. 





Control Equipment Co. 

Decker Corp., The 

Frank, Milton S., Co. 
Fredericks Co., The 

Herrmann, Carl, Associates 
Meriam, Charles, Co., Inc. 
Minneapolis-Honeywell Reg. Co. 
Wallace & Tiernan Inc. 

Vossler, John M., & Co. 


VALVES, ALTITUDE 


Barber-Coiman Co. 
Continental Equipment Co. 
Fisher Governor Co. P 


VALVE, BALL 


Hydromatics, Inc 


VALVES, ELECTRIC 


Automatic Switch Co. (ASCO) 


Branom & Leeland Instrument Co 


Bristol Co., The 

Brodie, Ralph N., Co 
Conoflow Corp. 
Continental Equipment Co. 
Control Equipment Co 
Fisher Governor Co. 
Frank, Milton S., Co 
General Kinetics Corp 
Hydromatics, Inc. 
Luscombe Engineering Co 
Vossler, John M., & Co 


VALVES, HYDRAULIC 


Belilove Co..—Engineers 
Brodie, Ralph N., Co. 
Dahl, George W., Co., In 
Dupar Dynamics Inc. 
General Kinetics Corp. 
Hydromatics, Inc. 

Leslie Co. - 

Luscombe Engineering Co. 
Metropolitan Supply Co. 
Smith, Claude B., Co 


VALVES, MANUAL 


Anderson, Greenwood & Co 
Belilove Co.—Engineers ; 
Branom & Leeland Instrument Co. 
Brodie, Ralph N., Co. - 
Braun-Knecht-Heimann-Co. 
Circle Seal Products Co., Inc 
Conoflow Corp. : ae 
Control Equipment Co , 
Dahl, George W., Co., Inc. 
Dupar Dynamics Inc. 

Frank, Milton S., Co 
Hammel-Dahl 

Hoke, Inc. 

Hydromatics, Inc. , 
Metropolitan Supply Co. 

RKL Controls, Inc. 

Stillson Associates 

Van Dyke Valve & Fitting Co. 
Vossler, John M., & Co. + 


VALVES, MINIATURE 


Automatic Switch Co. (ASCO) 
Belilove Co.—Engineers 
Braun-Knecht-Heimann-Co. 
Dahl, George W., Co., Inc 
Dupar Dynamics Inc. 

Hoke, Inc. 

Hydromatics, Inc. 
Instruments, Inc. 
Metropolitan Supply 
Research Controls, 

Stillson Associates of 

Van Dyke Valve & Fitting Co. 


VALVE OPERATORS 


Anderson, Greenwood & Co. . 
Automatic Switch Co. (ASCO) 
Black, Sivalls & Bryson, Inc. 


Bronom & Leeland Instrument Co. 


Bristol Co., The 

Conoflow Corp. 

Control Equipment Co. 
Continental Equipment Co. 
Fisher Governor Co. 

Frank, Milton S., Co. 
Foxboro Co., The 
Hydromatics, Inc. 
Mason-Neilan 
Minneapolis-Honeywell Reg. Co 
Swartwout 

Taylor Instrument Companies 
Vossler, John M., & Co. 


VALVES, PNEUMATIC 


Anderson, Greenwood & Co 
Automatic Switch Co. (ASCO) 
Belilove Co.—Engineers canis 
Black, Sivalls & Bryson, Inc 
Branom & Leeland Instrument Co 
Bristol Co., The “ 
Brodie, Ralph N., Co. 
Conoflow Corp. ..... 

Control Equipment Co. “i 
Continental Equipment Co 
Dahl, George W., Co., Inc. 
Dupar Dynamics Inc. 

Fisher Governor Co. 

Foxboro Co., The 

Frank, Milton S., Co. 

General Kinetics Corp. 
Hammel-Dahl ; 
Hydromatics, Inc. ... 
Imperial Brass Mfg. Co. 
Leslie Co. . 

Luscombe Engineering Co 
Mason-Neilan 

Metropolitan Supply Co 
Minneapolis-Honeywell Reg. Co. 
Research Controls, Inc. 

RKL Controls, Inc. ' 

Smith, Claude B., Co. 

Stillson Associates 

Taylor Instrument Companies 
Vossler, John M., & Co ; 


VALVE POSITIONERS 


Barber-Colman Co. . 

Branom & Leeland Instrument Co 
Bristol Co., The bond 
Conoflow Corp. he 

Control Equipment Co . 
Continental Equipment Co. 
Fisher Governor Co. 

Frank, Milton S., Co. 
Mason-Neilan 

Swartwout 

Taylor Instrument Companies 
Vossler, John M., & Co 


VALVES RELIEF 


Anderson, Greenwood & Co. 
Automatic Switch Co. (ASCO) 
Branom & Leeland Instrument Co 
Brodie, Ralph N., Co ‘ 
Campbell, Thomas J., Co. 
Circle Seal Products Co., Inc 
Conoflow Corp. ; 
Control Equipment Co. 

Frank, Milton S., Co. 
Metropolitan Supply Co. 
Vossler, John M., & Co 


VALVES, SOLENOID 


Automatic Switch Co. (ASCO) 
Braun-Knecht-Heimann-Co. 
Brodie, Ralph N., Co. 

Detroit Controls 

Hoke, Inc. ... . 
Metropolitan Supply Co. 
Norwood Products : 


VIBRATION INSTRUMENTS 


Decker Corp., The 

Kistler Instrument Corp. 

Lowell Industries, Inc. 

Pacific Scientific Co. .. wn 
Robertshaw-Fulton Controls Co. 
Stillson Associates . 


VISCOSITY INSTRUMENTS 


Hallikainen Instruments 


VOLTAGE INSTRUMENTS 


Bristol Co., The 

Cubic Corp 

Hays Corp 

Perkin Engineering Corp 
Superior Electric Co 
Trio Laboratories, Inc 
Westronics, Inc 


WATER ANALYSIS INSTRUMENTS 


Technicon Controls, Inc 
Wallace & Tiernan Inc 


WEIGHING SCALES G INSTRUMENTS 


Data Technology, Inc. 

Luscombe Engineering Co. .. , 
Monroe Calculating Mach. Co., Inc 
Wallace & Tiernan Inc. .. 
Weighing & Control Components 


WIND TUNNEL INSTRUMENTS 


Aero Research Instrument Co 
Cubic Corp 
Decker Corp., The . 
Hagan Chemicals & Controls, Inc. 
Kistler Instrument Corp. 
Wallace & Tiernan Inc 
Westronics, Inc. 

WIRE 


Aero Research Instrument Co 


X-RAY EQUIPMENT 


Bristol Co., The 


X-Y RECORDERS G READERS 


Friden, Inc ‘ 
Gerber Scientific Instrument Co 
Librascope Div., GPI 


ZENER DIODE REFERENCE 


Hagan Chemicals & Controls, Inc. 
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SOCIETY NEWS 





Physical & Mechanical Measurement Division 


Forms Standards Task Forces 


Five task forces have been set up 
by the Standards Section of the 
Physical and Mechanical Measure- 
ment Division. The task forces have 
been formed as a means of carrying 
out the ideas resulting from the 
workshop on standards and precision 
measurements held at the ISA Chi- 
cago Conference last September. 


Chairmen have been selected and 
work is already in progress. The task 
forces will report on their work at a 
special workshop to be held at ISA’s 
Conference and Exhibit in New York 
City, September 26-30. 


The general aim of the task forces 
is to develop a framework around 
which future work relative to stand- 
ards may be centered. 


Task Force 1, which will work on 
environmental standards, is headed 
by Francis R. Lynch of McDonnell 
Aircraft, St. Louis. 


S. F. Richardson of the General 
Electric Company, Schenectady, 
heads Task Force 2, which will 
concentrate on developing uniform 
practices of traceability of calibra- 
tions to the National Bureau of 
Standards. 


Outline suggestions for a manual 
on recommended methods and tech- 
niques to be used in precision meas- 
urements will be developed by Task 
Force 3, under Dr. A. G. McNish, 
National Bureau of Standards, Wash- 
ington, D. C. 


Task Force No. 4 will study the 
areas of needed research and devel- 
opment of equipment and training 
of personnel. It is headed by L. E. 
Hachey, AVCO Corp., Wilmington, 
Mass. 

Orval Linebrink of the Battelle 
Memorial Institute, Columbus, Ohio, 
heads Task Force No. 5, which will 
outline the policies regarding the 
part ISA should take in the technol- 
ogy of standards. 


ISA members and others who are 
interested in contributing to this 
work are invited to contact any of 
the above chairmen or to write to 
Mr. Linebrink at Battelle Memorial 
Institute, 505 King Avenue, Colum- 
bus, Ohio. 


A description of the work of the 
various Task Forces follows: 
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Environmental Standards 


Task Force No. 1 is working to 
develop a set of environmental stand- 
ards describing the conditions under 
which physical and mechanical meas- 
urements involving standards need 
to be made. 


This can involve temperature, hu- 
midity and vibration control of the 
rooms, labs, and equipment contained 
therein which are used in making 
the precision measurements involved 
in comparison with accepted and 
certified standards. It can also in- 
volve recommendations in regard to 
instrument design, standards labora- 
tory working space, and lab layout. 


It is hoped that as a result of this 
task force an outline of an ideal 
type of standard lab facility may be 
prepared as a guide for those who 
must plan and rearrange labs to con- 
form with modern needs for preci- 
sion standards. 


Calibration Standards 


Development of uniform practices 
of traceability of calibrations to The 
National Bureau of Standards is the 
work of Task Force No. 2. 


This includes definition of cali- 
bration, methods of recording data 
and conditions of measurement, fre- 
quencies of calibrations, legal impli- 
cations, accrediting of regional labs, 
etc. This task force hopes to outline 
a procedure for standards labs to 
follow in keeping records and certi- 
fications involving standard calibra- 
tions at the National Bureau of 
Standards. It is expected that the 
National Bureau of Standards will 
be consulted and will contribute to 
the development of such an outline. 


Precision Measurements 


This task force is working on de- 
veloping an outline of a manual of 
recommended methods and _ tech- 
niques to be used in precision meas- 
urements in which certified stand- 
ards are involved. 


Task Force No. 3 will study the 
problem of reducing the precision 
measurements in which certified 
standards are involved to a manual 
of specified methods and techniques. 
Not all of these methods and tech- 
niques will be attempted at the out- 
set of the task force work, but some 


will be set forth in detail as typical 
examples of what such methods and 
techniques should be. The first prob- 
lem is one of sizing up the over all 
job of producing such a manual and 
determining whether or not this is 
a task to be attempted by ISA and, 
if so, to outline a method whereby 
it may be accomplished. 


Research and Development 


The adequacy of present standards 
and areas of needed research and de- 
velopment of equipment and train- 
ing of personnel are being studied 
by Task Force No. 4. 

The study will be a practical ap- 
proach from the viewpoint of those 
who must have precision measure- 
ments certified, as well as that of 
the designer and manufacturer of 
precision equipment. All too often 
the assumption is now made that the 
inherent design of an instrument in- 
sures its accuracy and little if any 
thought or provision is given to the 
problem of periodic accuracy checks. 
This is particularly true of many of 
the instruments in the reference 
standards and lab standards class, 
and can also apply to working in- 
struments. Because of lack of fore- 
thought in the design of an instru- 
ment its recalibration may often be 
neglected or be extremely difficult 
to accomplish. 

The problem of training qualified 
personnel to do precision measure- 
ments in standards labs has received 
some attention by various branches 
of the armed forces as well as by in- 
dependent laboratories. The task 
force will study and report these re- 
sults and attempt to recommend an 
approach to a solution. 


Policies 

Task force No. 5 will outline the 
policies regarding the part ISA 
should take in the rapidly expand- 
ing technology of standards. The 
task force will size up the various 
needs throughout the instrument 
technology for precision standards 
and determine what ISA can do to- 
ward meeting those needs. The study 
will include an economic evaluation 
of those needs and present the justi- 
fication for the cost of standards labs. 
It will review the results of other 
task forces from time to time in 
order to make recommendations for 
future activities. 





Members of the New York—New Jersey joint Host Committee 
for ISA’s Instrument-Automation Conference and Exhibit, New 
York, N.Y., September 26-30, seated (I. to r.) Norman R. 

Dayton, Students Day; Michael Zarelli, vice-chairman; Mrs. c. 
Gerald L. Stebbins, Ladies Committee Chairwoman; Mrs. Harold 
M. McCarthy, Ladies Committee co-chairwoman; Stephen S. 





L j 


ome 


e SC 
/ 


- 
: 


, 


a 


Livers, Publicity; George F. Schlecter, Banquet; standing (I. to 
r.) Austin I. Lyon, Plant Tours; George W. Griffin, Jr., Pub- 
licity Advisor; Warren S. Jones, Co-Executive Chairman; George 
Johnson, Co-Executive Chairman; Sigfred A. Olson, Jr., 
Executive Vice-Chairman; C. W. Singleton, Publicity; James E. 
Gambrill, President's Reception; Jack Parker, Conference Pro- 
gram Co-ordinator. 


Big Show - Big Town - Big Doings 


With the 15th Annual Instrument- 
Automation Conference and Exhibit 
just four months away—September 
26-30—ISA’s New York Host Com- 
mittee is drawing on the vast indus- 
trial and entertainment facilities of 
the “big town” for a_ top-notch 
program of professional and social 
events. Rounding out the exhibit 
and technical sessions at the New 
York Coliseum, the social program 


for the New York ISA Show will 
begin with the President’s Reception 
on Sunday afternoon, September 25, 
at the Hotel Astor. 

The Annual Banquet, a dinner- 
dance, will be held Wednesday eve- 
ning, with Don G. Mitchell, general 
chairman of the host committee and 
president of General Telephone and 
Electronics Corp. as the principal 
speaker 


New York Sets Education Program 


A three-level education program 
has been organized by the Education 
Committee of New York Section. 
The Committee is offering, and has 
in planning, courses on the technical, 
graduate and under-graduate levels 


At the technical level, a course 
in Fundamental Instrumentation is 
being sponsored in cooperation with 
the New York Evening Trade School 
The twelve weekly sessions cover 
measurement techniques, sensing el- 
ements, controllers and final control 
elements. To supplement this in- 
struction in fundamentals, the com- 
mittee also plans to offer a course in 
Advanced Instrumentation covering 
frequency response, criteria for sta- 
bility, mathematical and practical 
approaches to systems engineering, 
etc. This course will open late in 
September and registration dates 
will be announced in August. 


At the undergraduate level, the 
committee checked the curriculum 
of various colleges and found that 
there was a strong need for an elec- 
tive course covering an introduction 
to the principles of instrumentation 


and automatic control, associated 
hardware, and the preliminary tech- 
niques involved in the analysis of 


closed loop response. 


To assist colleges in setting up a 
course along these lines, qualified 
members of ISA offered their serv- 
ices as part-time instructors. This 
program is being successfully carried 
out in one of the local colleges and it 
is hoped that in the next few years 
an instrument course standardized 
in content form can be set up at all 
the metropolitan universities. 

At the graduate level, the com- 
mittee found that a number of iso- 
lated courses are offered in local 
graduate schools, but there is no 
program leading to a master’s in in- 
strumentation or control. At a recent 
meeting of the Education Committee 
and guests from five-New York area 
colleges, the feasibility of a master’s 
program and some of the major con- 
siderations concerned with the 
course syllabus were discussed. 

(Reported by L. C. Menkes, New 
York Section Journal Correspon- 
dent.) 


The Ladies Program will include 
sightseeing tours, a cruise, and a 
matinee performance of the hit 
musical, “Sound of Music.” 

The Plant Tours Committee plans 
three major excursions—to a brew- 
ery, pharmaceutical processing plant 


+ 


and a large aviation installation, 


plus “‘vest pocket” tours 


Settelmaier Joins 
Editorial Staff 


Robert G. Settelmaier has joined 
ISA’s He idquarters staff as assistant 
editor of the ISA Journal 

Formerly a dynamic test engineer 
in the Jet Engine Department of 
General Electric’s 
Flight Propulsion 
Division in Cin- 
cinnati, Mr. Set- 
telmaier is a grad- 
uate of the Uni- 
versity of Pitts- 
burgh where he 
took a B. S. in 
Electrical Engi- 
neering. 

He has also been 
with Hagan Chem- 
icals and Controls 
and Minneapolis-Honeywell Regu- 
lator Company as proposal engineer 
in their Pittsburgh offices. 

A former member of the United 
States Air Force, Mr. Settelmaier is 
married and the father of two 
daughters, Elaine, 3, and Janice, 2 





You may be cleared for top secret, 
but what about 
OPERATION TIP-TOE? 
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Daryl Papke, member of the Oak Ridge Section and the ORGDP 
Instrument Engineering Department, is shown describing a 
radiation alarm instrument developed in a joint effort by five 


Oak Ridge area plants. 


survey meter. 


Joe DeLorenzo, member of the Oak Ridge Section and the ORNL 
Circuit Development Section describes a selection of instru- 
ments, among them an ll-transistorized portable thermal 
neutron survey meter and an all transistor portable alpha 


Happy Ending to a Program Chairman’s Nightmare 


What happens when a speaker 
cancels, a film fails to arrive, and 
the program chairman finds his care- 
fully planned evening in a shambles 
with meeting time hard upon him? 


Oak Ridge Section was faced with 
just such a dilemma in 1959 when, 
due to unavoidable circumstances, 
meeting time came and there was no 
program. As an expedient, it was de- 
cided to devote the time to local par- 
ticipation—members were asked to 
display and demonstrate new instru- 
ments and discuss their applications. 
This “off-the-cuff” meeting turned 
out to be such a success that mem- 
bers decided to make it a regular 
planned part of the yearly program 
schedule 


This year, several new and unus- 
ual instruments were displayed and 


described by members employed at 
the Oak Ridge Gaseous Diffusion 
Plant, the National Laboratory and 
the Y-12 Plant. 


C. E. Nunley, John Farquharson, 
Olin Howard and Daryl Papke, all 
from ORGDP, described respectively 
a vibration analyser, automatic bur- 
rette and manometer readers, a con- 
tinuous airborne fluorine analyser 
and a radiation alarm instrument. 
The automatic burrette and manom- 
eter readers and the continuous air- 
borne flourine analyzer were de- 
signed and constructed at ORGDP. 
The radiation alarm instrument 
which represents the joint efforts of 
Oak Ridge area plants, will be used 
as an area monitoring device for 
high burst detection and alarm. 


A Moseley X-Y plotter which ac- 


cepts data from a punched paper 
tape, and a chart scanner and ampli- 
tude reader which gives a digital 
output on adding machine tape were 
described by R. K. Adams of ORNL. 

J.T. DeLorenzo also of ORNL, dis- 
cussed an al!l-transistorized portable 
thermal neutron survey meter and a 
composite vacuum tube decade scal- 
er, high voltage supply and count 
rate meter. 

J. Henry of the Y-12 Plant de- 
scribed an all-transistor a-c powered 
scintillation detector which features 
a pre-amp, linear plus amplifier and 
count rate meter with adjustable 
pulse height discriminator, all sealed 
for use in highly corrosive atmos- 
pheres. 

(Reported by E. E. Dunn, Oak 
Ridge Section Publicity Chairman.) 





® Strictly Sectional 


“Some Unusual Instrumentation in 
Pulping” was the subject of a talk 
given by Frank Vaughn at the March 
meeting of Richmond-Hopewell Sec- 
tion. 

Hugh Wilson of Moore Products 
Company was the guest speaker at 
the March meeting of Twin Cities 
Section. Mr. Wilson spoke on ‘“‘Pneu- 
matic Switching.” 

An expert on the nuclear innards 
of N. S. Savannah explained “Ship- 
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board Nuclear Propulsion Instru- 
mentation” at the April meeting of 
Boston Section. The speaker was 
Joseph J. M. Plante, assistant engi- 
neer, shipbuilding division, Bethle- 
hem Steel Co., Quincy, Mass. For 
the past 10 months, Mr. Plante has 
been training with the engineers who 
will operate the N. S. Savannah, the 
world’s first atomic powered mer- 
chant ship. 


The history, operation, manufac- 


Norman J. Janesse 
(left) of Johnson 
Service Company and 
a past-president of the 
Milwaukee Section, 
and Edward Taible 
(right) instructor at 
Milwaukee Vocational 
School, at a _ recent 
instrumentation semi- 
nar held at the school. 
Seminar was on ‘‘Fun- 
damentals of Industrial 
Electric Control 
Valves.”’ 


ture, advantages, disadvantages and 
applications of transistors were sub- 
jects of a talk given by W. R. Isaacs 
of Southwestern Industrial Electron- 
ics at the March meeting of Sabine- 
Neches Section. 

A tour of WBAY-TV was a feature 
of the April meeting of Fox River 
Valley Section. 

“The Application of Saturable 
Reactors in Instrument Control 
Work” was the title of a talk pre- 
sented by Franklin D. Bowen, ap- 
plication, engineer for the Wheelco 
Division of Barber-Coleman Instru- 
ments at the April meeting of Baton 
Rouge Section. 

Chattanooga members will hear a 
discussion of “The Automated Com- 
bustion Foundry” at their May 
meeting. In June, a representative of 
Republic Instrument Co., will dis- 
cuss “Instrumentation in the Power 
Industry.” 

Temp Cawthorne of Weston In- 
struments spoke on “Instrument 
Mechanism Capabilities and Limi- 
tations which Influence Their Use” 
at the March meeting of Wayne 
County Section. 





Albuquerque Sec- 
tion president Vic 
Meyers (prone) 
prepares to have 
his radiation 
checked by Dr. E. 
C. Anderson, 
(left) developer of 
the Los Alamos 
Human Counter 
and ISAman Bob 
Schuch (center), 
co-developer of 
the Counter. Mr. 
Schuch hands Mr. 
Meyers the 
“chicken but- 
ton,” just in case, 
while Albuquer- 
que cohorts 

look on. 


“Human Counter’? Measures Radioactivity 


The developmental possibilities of 
a large radiation detector known as 
the “Los Alamos Human Counter” 
were outlined to Albuquerque Sec- 
tion members by its developer, Dr. 
Ernest C. Anderson, during a recent 
tour of Los Alamos Scientific Lab- 
oratory. The counter is used pri- 
marily for measurement of extreme- 
ly low levels of radioactivity—pri- 
marily gamma rays— in humans, 
animals and foodstuffs. 

Dr. Anderson, leader of the Radio- 
chemistry Section of the Biomedical 
Research Group, Health Division, is 
a recognized authority on natural 
radiocarbon, radiocarbon dating, 
low-level radiation counting and ra- 
dioactive fallout. He received his 
bachelor’s degree at Augustana Col- 
lege, Rock Island, Ill., and his doc- 
torate in Chemistry at the Universi- 
ty of Chicago. 

Within the “Human Counter,” 
gamma rays emitted from the sub- 
ject pass through a stainless steel 
wall and produce light flashes in the 
scintillator solution. The scintilla- 
tions are detected by photomultiplier 
tubes which send pulses to the elec- 


tronic analyzer circuits. The entire 
detector is surrounded by a heavy 
lead shielding to reduce _ back- 
ground radiation. It is possible to de- 
tect gamma rays, high energy beta 
rays, but not alpha particles, on 
strontium-90. 

Dr. Anderson explained how week- 
ly testing of dried milk gathered 
from 55 different locations through- 
out the United States gives a con- 
stant picture of the nation’s over- 
all radioactivity. He also discussed 
the projected Geneva “walk-in” 
counter and the larger, more sensi- 
tive horizontal unit now under con- 
struction. 

The talk was followed by a tour 
of the counting facilities and a dem- 
onstration by Dr. Anderson and Al- 
buquerque member Bob Schuch, co- 
developer of the Counter, of actual 
measurements on three ISA mem- 
bers, including Albuquerque Section 
President Vic Meyers, pictured 
above. All were found to be radio- 
actively average. 

(Reported by James H. McCutch- 
eon, ISA Journal Correspondent for 
the Albuquerque Section.) 


Connecticut Valley Inspects JETS 


JETS —the Junior Engineering 
Technical Society—founded at Mich- 
igan State University in 1950, has 
become a national influence on co- 
operative efforts between secondary 
school science teachers, industrial 
corporations, and individual scien- 
tists and engineers. 

Connecticut Valley Section is cur- 
rently considering the sponsorship 
of a JETS Chapter. At the April Sec- 
tion Meeting, Education Chairman 
P. Bliss invited Richard T. Fallon, 
executive director of JETS, to de- 
scribe the work of the organization 
at a meeting of secondary school 
science teachers and instrument en- 
gineers. 


The JETS program is based on 
chapters formed in individual high 
schools at the initiative of science 
teachers, and provides them with 
organized support in the form of spe- 
cific programs, literature, competi- 
tion, and college scholarships. Li- 
aison is also provided with industry 
and scientific personnel. The pro- 
gram is financed by industry, through 
JETS, and not by the schools. Its di- 
rectorship includes executives from 
industry, institutes of higher educa- 
tion and the Department of Defense. 

The Connecticut Valley Section is 
investigating JETS sponsorship as a 
means of increasing secondary school 
interest in science. 


Award Given for 
Technical Writing 


The first Annual Wichita Section 
Student Award for excellence in 
preparation and presentation of a 
technical paper on the subject of in- 
strumentation or an allied field was 
recently presented to Raymond D. 
Musick. Mr. Musick, an electrical 
engineering major at Wichita Uni- 
versity, won the award with his pa- 
per on “Simple Determination of Im- 
pedance at Radio Frequency by Use 
of Lecher Wires.” 


The Wichita Student Award, in- 
itiated by Section member Harold T. 
Noble a year ago, is sponsored by 
the Section in cooperation with 
Wichita University. Each year, eligi- 
ble students at the University sub- 
mit for consideration papers dealing 
with instrumentation or allied fields. 
From these entries, three finalists 
are selected to present their papers 
orally at the March Section meeting 
before members, judges and guests 
of the Section. The winner is selected 
immediately and the award, consist- 
ing of a certificate and $50 govern- 
ment bond, is presented at the Engi- 
neering Awards Banquet at Wichita 
University. 


The Award was conceived by John 
A. See, District VIII Vice-President 
and member of the Wichita Section. 
Mr. Noble managed the Student 
Award project development in 1959 
and the first program in 1960. 


“We feel that our Student Award 
Project strongly supports the Na- 
tional ISA efforts to increase student 
interest and activity in the Instru- 
mentation field,” Mr. Noble says. “It 
is our belief that this program has 
been and will be successful and is 
worth consideration by other sections 
who may be geographically situated, 
with respect to educational institu- 
tions, to make such a program pos- 
sible.” 


F. W. VELGUTH HAS BEEN NOM- 
INATED for president of the Chicago 
Section for the 1960-61 term. Mr. 
Velguth is with Corn Products Com- 
pany. Other Chicago Section nomi- 
nees are Robert Berg, Process Con- 
trol Services Co., vice-president; 
Carter Hoyt, Jr., Mason-Neilan, vice- 
president; Nate Mann, Leeds & 
Northrup, treasurer; Lynn E. Ellison, 
Pure Oil Co., membership represent- 
ative. 

At the April meeting, a high rank- 
ing member of the development 
group at Wright Air Force Base dis- 
cussed survival in space—the maior 
considerations for flight into space, 
what will be necessary for destina- 
tion survival, considerations for re- 
turning from space, and the role of 
instrumentation in this project. 


May 1960, Vol. 7, No. 5 131 





instrumentation at GM’s Proving Ground 


Testing of cutomotive vehicles in- 
volves some unusual applications of 
standard instrumentation, as de- 
scribed by Paul C. Skeels, head of 
the Electronics and Experimental 
Engineering Departments of the 
General Motors Proving Ground. Mr. 
Skeels spoke on “Proving Ground 
Operation” at a recent meeting of 
Wilmington Section. 


One of the primary measurements 
which must be made is speed. Car 
speed is normally measured by a 
trailing fifth wheel. The wheel drives 
a tachometer generator whose output 
can be calibrated to an accuracy of 
1/4 of 1%. These wheels are unsatis- 
factory above 100 miles per hour, so 
high speeds are measured by means 
of electrical counters gated by light 
beams or hose operated switches laid 
on the road. This device will measure 
speed to an accuracy of one part in 
ten thousand. 


Engine speed can be indicated by 
an electric tachometer, operating on 
the condenser charge-discharge prin- 
ciple, connected across the ignition 
coil. The accuracy of this instrument 
can be held to better than 1/2 of 1% 
and it is small enough to be usable 
in conjunction with other equip- 
ment. 


The second major category of 
measurement is that of power and 
force—such as engine output, trans- 
mission output, wheel output, steer- 
ing effort and braking ability. 


Engine output is measured in 
terms of torque by installing strain 
gages in the engine fly wheel. 


Transmission output torque is sim- 
ilarly obtained by a specially built 
strain gage torque meter mounted 
in the propeller shaft. Rear wheel 
torque can be obtained by mounting 
strain gages on the axle shafts and 
bringing the output out through spe- 
cial slip rings. With this equipment 
it is possible to measure power los- 
ses in the transmission and differen- 
tial. It is also possible to measure the 
power required to drive the car over 
any set of conditions and determine 
the different power absorbing char- 
acteristics of tires, road surface, etc. 


Steering effort is usually measured 
by attaching a special steering wheel 
to the conventional one. This wheel 
is equipped with strain gages which 
can be used for remote indication 
if desired. 


A rather elaborate system of ob- 
taining over-all steering characteris- 
tics of a car has been devised. In this 
equipment, the steering wheel is ro- 
tated by a motor and an XY plotter 
is used to record steering wheel ef- 
fort, steering wheel motion, devel- 
oped front wheel torque and front 
wheel motion. 


Braking ability can be measured 
with the torque wheels previously 
described or with a special brake 
machine. This brake machine applies 
the brake at a preset rate and makes 


a permanent record of pedal force 
and motion and car deceleration. 
This equipment is particularly valu- 
able because it is impossible for a 
driver to apply the brakes in an 
identical manner twice in succession. 

Various devices are used to apply 
a load to a car. These are usually 
called towing dynamometers. The 
dynamometer is equipped with elec- 
tronic controls and an electric brake, 
the controls being capable of main- 
taining a constant load regardless of 
the speed at which it is operated. It 
can also maintain a fixed speed, au- 
tomatically adjusting the load to 
hold that speed. 

The measurement of fuel consump- 
tion is of great importance to all 
automotive engineers, and _ instru- 
ments for making these measure- 
ments are constantly being improved 
and new ones developed. The latest 
device in use at the Proving Ground 
consists of a “U” tube whuose bottom 
is filled with water and dye mixture, 
the top with gasoline. An automatic 
cycling device is used to switch the 
engine supply line from one side of 
the “U” to the other, and the tank 
feed line to the opposite side. This 
device has the ability to operate con- 
tinuously. An electric counter re- 
cords how many times the “U” tube 
empties and fills. Gages are included 
to measure fuel pressure, tempera- 
ture and exhaust back pressure. A 
counter measures time in tenths of 
seconds. 

(By C. T. Black, Editor, Wilming- 
ton Section ISA Bulletin.) 


Calgary Section Receives ISA Charter 


ISA’s new section in Calgary, Al- 
berta, Canada, received its charter 
on February 8, 1960. Joseph Rogers, 
District X vice-president, made the 
presentation. 


About 45 members belong to the 
Section which serves the entire prov- 
ince of Alberta. The founding com- 


R. E. !. Putnam (right) president of the 
new Calgary Section, receives the Sec- 
tion’s Charter from Joseph Rogers (left), 
District X vice-president. 
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mittee included Mr. Rogers, who in- 
itiated the Section, Larry Henne, 
Bristol Instruments; Dick Putnam, 
Evershed Powertronic; Jim Atkin- 
son, Taylor Instruments; Peter Han- 
sen, Foxboro; Ian McLean, Honey- 
well Control; Bruce Hammond, Gen- 
eral Controls and Nip Gest, Fisher 
Governor. 


President is R. E. J. Putman and 
vice-president is J. G. Grant. 

Alberta is the ‘‘Texas” of Canada, 
with Calgary the headquarters for 
most of the oil companies. There are 
approximately 250 separate oil com- 
panies here, and Section interests 
are directed principally toward the 
oil and gas industry. 


Some of the 45 members of ISA’s new Calgary Section attend a meeting. The new 
Section received its charter on February 8, 1960, at a dinner at the Calgary 


Professional Club. 





What’s New in Iron 
and Steel Instrumentation 


Thirteen fine papers plus a record 
attendance of 359 (up 10% over 
1959’s 325), plus plenty of interesting 
new equipment on display, added up 
to the best ever for ISA’s 10th annu- 
al Iron & Steel Industry Instrumen- 
tation Conference. Programed by the 
ISA National Metals & Ceramics In- 
dustry Division, the March 23-24 
meeting was the highpoint of their 
year for the sponsoring Pittsburgh 
ISA Section. 


New Processes Featured 


This year’s I&S Conference was 
especially rich in reporting the in- 
strumentation of several very new 
and valuable processes, such as the 
Stora-Kaldo oxygen steelmaking 
process, high-pressure blast furnaces, 
the Linz-Donawitz oxygen process, 
and the new Griscom, Russell and 
Schack recuperator-type soaking 
pits. In fact, two of the papers cov- 
ered processes and instrumentation 
so new, that companies involved will 
not yet permit printed reproduction! 

Outstanding for carefully docu- 
mented reporting based on real op- 
erating experience was the paper 
“Control Requirements for Blast 
Furnace High Pressure Operation, 
by A. J. Karsten, Koppers Co., Pitts- 
burgh. So new is this trend toward 
higher pressures, that, of the 40 such 
furnaces now operating, 30% have 
been built in the last three years. 
Karsten believes that with instru- 
ment systems now being planned, 
furnaces very soon will operate at 
up to 25 psi, with 40 psi possible. 

“Before and after” comparisons 
brought out by actual chart records 
of top and differential pressures was 
the feature of the talk “Differential 
Pressure Control of the Blast Fur- 
nace Stock Column,” by Otto J. Le- 
one, consulting engineer of West 
Newton, Pa. Leone’s charts clearly 
showed the great improvement in 
uniformity of operations obtained 


with differential-pressure instrumen- 
tation, as based on an installation 
made in recent months. 

Two excellent papers, both illus- 
trated by many particularly inform- 
ative slides, concerned nondestruc- 
tive inspection of tubular and resist- 
anc-welded steel pipe. US Steel’s 
E. B. Henry described both ultrason- 
ic instruments, now in use in their 
National Tube Division, and X-ray 
and flouroscopic equipment, used in 
their McKeesport plant. Of especial 
interest were explanations and pho- 
tos of their new flouroscopic “image 
intensifier” which increases the 
brightness 1000 times, enabling actu- 
al visual inspection of 100% of the 
pipe weld. 

Unique feature of ultrasonic in- 
spection at Jones & Laughlin, as de- 
scribed by their T. Manis and W. M. 
Smith, is the maintenance of con- 
stant clearance between the pipe 
(moving at up to 150 feet per min- 
ute) and the ultrasonic search unit. 

ISA will bring you several of the 
best of these papers in the coming 
year. Conference Proceedings are 
available at $3.50 each: address Pub- 
lications Dept., ISA, 313 6th Ave., 
Pittsburgh 22, Pa. 


Are US Designs ‘‘Too Good’’? 


One of the hottest current topics— 
America’s ability to export—came 
under sharp comment in the closing 
conference event. In his address, 
“Factors of Ignorance and Our Van- 
ishing Foreign Markets,” banquet 
speaker J. H. Hunnicutt, of Thomp- 
son-Ramo-Wooldridge Products, 
opined that US makers tend to over- 
design equipment. Result: consistent 
underbidding of US firms. Hunnicutt 
believes US designs often are over- 
blown and over-expensive, not 
through deliberately conservative 
engineering practice, but through 
the US designer’s ignorance of the 
exact performance ratings of his 
equipment. 


WITH THE ISAJ CAMERAMAN. Photos (top down) show: 1ST PHO- 
TO. Keynote speaker E. F. Andrews, purchasing director, Allegheny- 
Ludlum Steel. 2ND PHOTO. Jack Kraus (left) sales engineer for M. S. 
Jacobs Associates, shows the new “Red Jacket” slurry control valve to 
M. F. Williams superintendent, maintenance and construction, for Uni- 
versal Cyclops Steel. Note how all-rubber throat is closing leak tight 
around handle of 10” Crescent wrench. 3RD PHOTO. Sweden’s T. O. 
Dormajo, Stora Kopperberg Corporation, discussing instrumentation of 
their new oxygen steelmaking process. 4TH PHOTO. Barber-Coleman’s 
Pittsburgh district manager, Clark Holbrook (left) shows the new 
Wheelco “finger-tip-setting” temperaure program recorder-controller 
to Dale Syster, instrument technician from the Latrobe Steel Co. 5TH 
PHOTO. Arnold J. Karsten, Koppers Co., describes controls for high- 
pressure blast furnaces. 6TH PHOTO. Ed Banks (left) demonstrating a 
Banks Engineering gate-valve actuator, featuring an Oil-Dyne electro- 
hydraulic pump, to H. F. Satala (right) assistant general foreman, US 
Steel pipeshop, and Jos. Lohman, assistant superintendent of plant 


engineering, Allis Chalmers. 








Twin City Section once again hosted the very successful North 
Central Automation Symposium. Held in February, the Sym- 
posium attracted more than 200 instrumentation personnel from 
the Upper Midwest and Canada. At the exhibit, Leonard McKee 
(center) and Ralph Horton (right) of Minneapolis-Honeywell 
show an M-H instrument to Douglas Kelley of McCullough 
Corp. 


MMOUSTRIAL MUCLEOMICS CORP 
RGREAD SCO 
LEY ASSOCIATES . 1g 


DAavco. inc 
TAYLOR INSTRUMENT G 
MOORE PRODUCTS CO 


Obviously pleased with the success of the Fifth Annezal North 
Central Automation Symposium are (I. to r.) Tony Pierce, 
Crossley Associates, president of Twin Cities Section; Howard 
Marston, Minneapolis-Honeywell, Symposium publicity chair- 
man; John Reide, Ramsey Engineering, Symposium chairman; 
and Glen Brockett, Fisher Governor, District VI vice-president. 


Twin City Automation Symposium Is Success 


The Fifth Annual North Central 
Automation Symposium proved an- 
other resounding success for Twin 
City Section, sponsors and hosts. 

More than 200 instrument engi- 
neers attended the event which in- 
cluded a full technical program, 
maintenance clinic and exhibit, all 
directed to the latest concepts in 


ucts Refining Company, who ad- 
dressed conferees at a dinner meet- 
ing. Mr. Frederickson described a 
data handling system installed by 
Corn Products and _9inted out the 
savings which resulted from the use 
of this system together with other 
instrumentation. 

An almost unbelievable advance 
in mechanical measurements toler- 


such tolerances have recently been 
pushed to one decimal point beyond 
one millionth of an inch—the dis- 
tance a railroad rail deflects when a 
fly lands on the rail between two 
ties. 

Largely responsible for the suc- 
cess of the symposium were the 
chairman, John Riede of Ramsey 
Engineering; technical session chair- 


automation instrumentation. 

A discussion of the economics of 
instrumentation was presented by 
C. O. Frederickson of Corn Prod- 


THREE ISA PROCEEDINGS AVAILABLE 


man Del Olson of 3M: and Don 
Larson, also of 3M, who chaired the 
maintenance clinic. 


ance was described in a paper pre- 
sented by Col. W. J. Darmody of 
the Sheffield Corp., who told how 





1960 Conference—Instrumentation for the Iron and Steel Industry 
Contains eight papers on "Iron & Steel Instrumentation—! 960" 


A preview of instruments and controls that will guide modern iron and 
steel-making processes in the Soaring Sixties. 


Order as "1960 Iron and Steel Conference Proceedings.’ Price: $3.50 to ISA members and to non-members 


Fifth National Flight Test Instrumentation Symposium 
Contains 25 papers and workshop summaries on ''The Systems Approach to Flight Test Instrumentation” 
A discussion of the present trend to the test data acquisition system. 


Order as ''1959 Flight Test Symposium Proceedings. " Price: $5.00 to ISA members and to non-members. 


Second National Power Instrumentation Symposium 
Contains |7 papers on "Automation in the Power Industries" 
An analysis-in-depth of the trend toward the fully-automatic power station. 


Order as "1959 Flight Test Symposium Proceeding" Price: $5.00 to ISA members; $8.00 to others 


For your copy of any one or all of the above ISA proceedings, send check, money order or company 
purchase order to: Instrument Society of America, 313 Sixth Avenue, Pittsburgh 22, Pennsylvania. 
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Section Briefs 


Instrumentation is everywhere— 
as proved at the April meeting of 
Central New York Section, where 
the subject was “Instrumentation of 
Human Personality.” Members heard 
Dr. George Stern, Professor of Psy- 
chology at Syracuse University, dis- 
cuss “Techniques of Instrumenting 
Personality,” and Philip B. Clark of 
Empire Services Research and De- 
velopment Group for Electronic De- 
velopment discuss “Automatic Data 
Processing Equipment for Human 
Personality Studies.” 

Following the talks, members 
toured the Syracuse University Psy- 
chological Research Center and Data 
Processing Lab, where the human 
personality is measured and evalu- 
ated by means of an electronic 
“Complotter,” (computer-plotter) 
which graphically presents the hu- 


man personality profile. 


Philadelphia Section visited the 
Naval Air Turbine Test Station at 
Trenton, N. J., last month, touring 
test facilities and inspecting data 
acquisition, data handling and pro- 
cess instrumentation equipment. 

K. A. Rogers, project engineer at 
Liquid Carbonic Corp., a division of 
General Dynamics, was the princi- 
pal speaker at the April meeting of 
Northern Indiana Section. He dis- 
cussed “Instrumentation of Com- 
pressed Gas Industry.” 

New officers of the Washington 
Section are Dr. Henry L. Mason, 
president; Joshua Stern, Ist vice- 
president; Robert T. Surine, 2nd 
vice-president; Jules Joslow, cor- 
responding secretary; Christos Har- 
manta, treasurer. 


Obituary 


Richard Harrison 


Richard Harrison, Jr., 33, a mem- 
ber of the Houston Section and ¢ 
Senior Member of the Instrument 
Society of America, was killed in a 
one-car accident near Ponce, Puerto 
Rico, on Thursday, March 10. 


A mechanical engineer from Hous- 
ton, Texas, Mr. Harrison had been 
in Puerto Rico less than a week at 
the time of the accident. He was 
employed by the H. E. Bovay, Jr., 
firm of consulting engineers and was 
in Ponce in connection with a 
planned chemical facilities expan- 
sion there. 

He is survived by his wife, Tom- 
igene, a 1 year old daughter and a 
9 year old son. 





. NEW MEMBERS 


ALBUQUERQUE: Robert W. Healy, Cleo 


. Hughes 

ATLANTA: Robert L. Beals, *Joseph Krol 

BATON ROUGE: James W. Carr, Jr., 
James A. Carter, Jr., Robert D. Jen- 
nings, *Royal E. Lamb, Ray C. Schil- 
lings 

BIRMINGHAM: John M. Crocker 

BOSTON: ‘Benjamin J. Brettler, “Robert 
M. Green, *Thomas G. Hagan, *Nor- 
man F. Ruby, Jr., *John P. White 

CALGARY: Alfred O. Dunne, Everhardus 
H. Gerretsen, John A. F. Jones, *John 
E. McCoy, Harold J. Sutherland 

CAROLINA PIEDMONT: William P. Mc- 
Donald, Cornelius P. Maloney, Jr 

CENTRAL ILLINOIS: Carl G. Chatfield, 
Robert F. Herren 

CENTRAL KEYSTONE: Frank C. Bah- 
steter, Walter J. Bohrn, Walter E. 
Breneman, George B. Gish, Harold 
S. Guise, Clarence E. Harman, *Donald 
F. Hilbush, Edward D. Hood, James 
A. nang Adam J. Mattern, Dale 
E. Shepper, Anthony J. Zigment 

CHICAGO. George R. Carrier, Wendell F. 
Grant *Patrick J. Lucey, Phillip B. 
Meria, John A. ne 9 R. John Rat- 
za, *“John F. Schoeppel 

CINCINNATI: Gilbert R Belangee, Johe 
W. Diffenderfer, *William O. Meredith 

CLEVELAND: ‘Almond S. Bartholomew, 
Thomas E. Bock, Adie D. Harbin, Jr., 
William P. Johnson 

COLUMBUS: John M. Garst, Kenneth C. 
Goodman, Willard A. Maxey 

CONNECTICUT VALLEY: Richard M. 
Beers 

DENVER: *Joseph M. Temple 

DETROIT: Ronald W. Emmitt, *Charles 
pe Edward Halas, Albert M. 
Lane, Ralph W. Wiese, Egon A. Ziehm 

FAIRFIELD COUNTY: Mario F. Signorello 

GREAT SALT LAKE: Rex B. Larsen 

HOUSTON: Claude S. Alexander, ‘Jules 
E. Arbour, III, *Algernon S. Badger, 
Donald G. Baumann, George H. Braz- 
zel, William H. Breihan, J. L. Brisco, 
Melvin L. Bunting, Leonard W. Cole- 
man, Leon R. Cort, Robert C. Davis, 
James J. Donegan, . William A. 
Easley, Jacob J. Eige, Theodore Q. 
Eliot, Joe C. Foster. John E. Greaney, 
Peter F. Grinnell, *Andrew W. Hart, 
Jr., *John J. Haslam, Byron L. Hilton, 
Thayre Hwegele, *Thomas E. Jacobs, 
Jules J. Jacquin, William A. Lyons, 
*Joe E. Matthews, John C. Riley. War- 
ren W. Rutz, *Hugh A. Saye, Jr., Le 
Roy R. Sherrer, Charles P. Stearns, 
William R. Sudlow, Gordon C. Tucker, 
*R. R. Van Kerrebrook 

IDAHO STATE COLLEGE: 


Jewell 
INDIANAPOLIS: ‘Jesse R. Maxwell 
J. M. PERRY INSTITUTE: Robert T. Ben- 
jamin, Archie L. Campfield, Billy C. 
Clark, Albert E. Gervenack, Patrick 
J. Walsh, James L. Young 
KANSAS CITY: Donald L. Hop 
a. | easement NEW YORK: 


Th 
LOS ANGELES: Ray A. Allen, Kenneth 


Eugene R. 


“Daniel L. 


L. Beach, Harlan H. Bell, Henry L 
Blake, James A. Bryant, Marvin S 
Cooper, III, Thomas A. Drahman, Wil- 
liam E. Fisher, Mervin E. Frank, Ger- 
ald B. Geisen, *Frank W. Haeckl, Ar- 
thur P. Hawkins, Roger A. Huseby, 
Richard H. Klingler, David W. Lang, 
Michael K. Lenihan, Roger F. Marsh, 
Forrest E. Milzow, Harry L. Stamm 

MATI: John M. Kamak, Daniel P. Romano, 
Charles S. Standford 

MILWAUKEE: Charles D. Haven, Ronald 
A. Sammis 

MOJAVE DESERT: Ralph W. Darnell 

MONTREAL: *Donald A. Hobson, Herbert 
H. Wood 

NEW ORLEANS: Emile Alito, Jr., 
O. Winslow 

NEW JERSEY: Peter N. Budzilovich, 
*Ralph W. Channell, William F. Dority, 
Edward J. Dwyer, Lester S. Gibbs, 
*William P. Hemmel, Robert C. Smith, 
*John E. Stevens 

NEW YORK: Jacques C. Brabant, *Amand 
S. DuBois, Herbert Fransen, Robert 
W. Green, *Walter F. Kelleher, Thomas 
J. Kelly, Francis McPariland, Robert 


J. Wiley 

NIAGARA FRONTIER: Richard E. Hoos, 
Bernard J. Petrone 

NORTHERN CALIFORNIA: Joseph L 
Beals, Robert E. Bevil, Mayson J. Bol- 
ich, James L. Caler, James K. A. Har- 
ral, John P. Hohmann, ‘Harold L 
Johnston, Kenneth A. Kendall, Ernest 
H. Lorbeer. Verle L. Moore, Donald L 
Sauer, Paul H. Sawyer, *Harold Weiss 

NORTHERN INDIANA: *Thomas R. How- 


arth 
NORTH TEXAS: ‘Billy F. McClung, Roy 


D. Ward 

OAK RIDGE: William H. Culbert, Arthur 
G. Pearson 

OMAHA: Floyd F. Mellen, Jr., *John R. 


Stroder 

ORANGE COUNTY: “Reynard G. Bradley, 
Joseph T. Hawkins, *Earle W. Pitt 

——— DLE: Robert L. Ferouson, John 

McDougal, .. Jack D. Stickley 

PENSACOLA. Donald W. Koontz 

PHILADELPHIA: Bent Busch - Petersen, 
T. R. Dungey, Joseph W. Eby, Charles 
R. Farrow, T. Theodore Highley. Jr., 
*Richard W. Irvine, Richard I. Lane, 
— M. Lyone, Thomas C. Moore, 
Ira G. Reilly, Clarence S. Yergey 

PITTSBURGH: Archer G. Fitch, Frederick 
G. Howell, Eugene A. Korpela, P. L 
McGregor, Jr., Donald F. Rendulic, 
Edward Schmalenberger, Kenneth E. 
Smith 

PORTLAND: Kenneth G. DeJong, James 
F. Williams 

ROCHESTER: ‘Russell L. Clarke, *Edward 
I. Colvin, Peter S. DePasquale, Robert 
D. Thompson, *C. R. Van Der Brooke 

SABINE NECHES: William S. Clark 
*Matthew A. Furth, Robert T. King 

SAINT LOUIS: Thomas J. Franc, Jr., 
*Willlaam B. McGuirk, *Theodore J. 
Williams 

SAN DIEGO: Cezar J. Banks, Erwin W 
Luttman, *James J. Melas, John H 
Wright 


*Jesse 


os FERNANDO VALLEY: Kenneth J 
Hayes, Graham F. Wilson 

SANTA CLARA VALLEY: Richard L. Al- 
len, George H. Grinnell, Daniel R 
Hake, Joseph R. Smith, Jr., *Harland 
F. Thayer 

SEATTLE: *Luther W. Armstrong, Harold 
K. Chaney, *Harry Levinson, Ray L 
Ohmie 

SOUTH TEXAS: John A. Gentry 

TAMPA BAY: Paul J. Friederich 

TORONTO: Kenneth J. Backhouse, Rich- 
ard Bell, Richard F. Birchall, Brian 
Blane. Hillel Brododitsky, Wayne C 
Browmidge, John W. Burgess, Hugh 
Charpentier, James A. Connolly, Gas- 
ton . Daoust, Margo N. Denmark, 
Barry W. Drew, Beverly P. Easton, 
Harold G. Ebert, Roy Filipchuk, Glenn 
C. Forster, Arthur Hawkins, Frederick 
W. Holmes, Larry A. Knapp, Stan 
Kremer, Eugene C. Lechowicz, Jerzy S. 
Lis, Eddie Yyszezek, Stan Maruno, 
Maurice RFR’. Matthews, Roy A. McDon- 
ald, Jack F. McLeod, Thomas B. Mil- 
lar, Wallace M. Mitchell, George Page, 
Paul B. Prowten, Bernard 
Don Runciman, Robert } 
Bruce G. Smith, William E. Tranmer, 
Henry Vandendort, Hugh M. Vent, 
Walter Vohradsky. Neville Whitelegg, 
Alexander M. Wright, George Wood 

TULSA: Jack K. Averitt, Jim W. Barnes, 
Harold V. Christensen, Richard H. 
Langenheim, Lyle S. Rinker 

TWIN CITY: Peter J. Cannon, David B. 
Dezurik, Ray R. Dezurik, Howard V. 
Gelhar, *David P. Gilbertson, Lyle A. 
Halberg, George E. Melink, *Raymond 
R. Stoner 

WAYNE COUNTY: Kenneth P. Dowse, 
William C. James 

a MASSACHUSETTS: John O. 

oO 

WILMINGTON: ee F. Larkin, Alez- 
ander E. Pa 

UNAFFILIATE P UNITED STATES: John 
L. Allen, *Alwyn K. Bayles, Horace 
M. Byrnes, Robert R Campbell, Leon 
Chaparian, Joseph J. Cincotta, Ralph 
J. Coley, Malcolm A. Daniels, William 
H. Decker, *Silvio DeLuzio, Wayne G. 
Dengel, Philip Dougherty, Michael G. 
Economos, John P. Fath, Andrew J. 
Ferrari, Harry A. Fertik, Bohdan Gol, 
Bob R. Grady, *Donald L. Ham, Wil- 
liam E. Hart, Mausser Herbert, Francis 
J. Hinger, Paul Horchak, Alexander 
J. Hryn, William M. Deeffe, Hans 
Kleine, ‘Joseph F. Kroouze, Fayez 
Malooly. Richard J. Manzo, Robert P. 
McQuarrie, Anthony G. Olivieri, Louis 
Pabian, *James K. Powell, Stephen 
Predinchuk, Eugene Rodetskey, Sam- 
uel A. Romanzi, George RKopchan, 
George H. Sweeney, Jr., Lionell A. 
Walker, Clifford D. White, Robert B. 
Williams, Duane G. Wolter, Gerald 
W. Zablocky, Lou A. Zappone, Arthur 


Zinn, Jr 
UNAFFILIATED FOREIGN: Adriano Con- 
tri, Pier Giuseppe Morro 


*Signifies that a new member of ISA has been admitted as a Senior Member 
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NOW ADDED TO LESLIE’s COMPLETE LINE... 





NEW LESLIE-TOPPER® VALVE DESIGNED WITH PILOTING DEVICE 
ENTIRELY OUT OF THE PATH OF STEAM 


The new Leslie Topper self-contained pressure reducing valve offers : 
a new level of accuracy, simplicity and low-maintenance service (see 
chart below). Key to this revolutionary valve is a piloting device which 
is entirely out of the path of steam. Because this mechanical pilot is 
sealed-off from the steam and all valve parts are designed without 
dirt-catching passages, the new Topper valve is ideal for both poor 
steam conditions and intermittent duty. 

It can handle low-reduced pressures and is used in process lines, 
‘steam heat reducing stations and for make-up steam supply to heaters, 
gland sealing system and process equipment. You benefit from added 
reliability, plus the accuracy of a pilot operated valve and the rugged 
simplicity of direct operation. It means less shut-down time for main- 
tenance, surer pressure control and increased plant efficiency. 
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SPECIFICATIONS 
Sizes, Body Materials and End Connection: 

Ya—2” cast iron, and bronze, screwed, 150 and 300 Ib, 

bronze, flanged. 

]—2” 125 and 250 Ib. cast iron, flanged bodies. 
Three Spring Ranges: 2-10 psi; 5-20 psi; 15-35 psi. 
Long-travel metal diaphragm: 2 ply, phosphor bronze, 

Spiro-flex.® 
Main Valve: Hardened 440C stainless steel. 

Seat Ring: Stellited stainless steel. 
Stem Guides: Gun metal bronze (top and bottom guided). 
Main Valve Spring: Inconel. 







































































CAPACITY-REGULATION TEST CURVES 
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LESLIE AIR-LOADED REDUCING VALVE GUARANTEED 
MAINTENANCE-FREE FOR THREE FULL YEARS 


New Leslie air-top GPK diaphragm operated, pressure reducing valve 
is guaranteed maintenance-free for three full years. Designed for steam 
heat or process steam application, it has only two moving parts. There 
are no seals, no stuffing boxes, no small dirt catching parts. Long life, 
long-travel diaphragm and hardened stainless steel main valve are the 
only parts that move. 

You get accurate response even to flow changes as small as 0.1 psi (see 
chart below). This exceptional responsiveness results from exclusive 
diaphragm design and the accuracy of the simple Leslie air loader. For 
added flexibility, pressure can be adjusted from remote location. 

Especially desirable for poor steam conditions and standby service 
reguirements, the GPK is suitable for steam service up to 250 psi, 450F 
ant is available in 4%” to 4” sizes. 


SPECIFICATIONS 
Sizes: 1/2 to 2”, cast iron or bronze, screwed ends. 21/2, 3 and 
4” cast iron, 125 or 250 Ib. flanged. 
Main Valve: Hardened 440C Stainless Steel. 
Seat Ring: Stellited Stainless Steel. 
Stem Guides: Gun Metal Bronze {top and bottom guided). 
Main Valve Spring: Inconel. 
Inlet Pressure Range: 0-250 psi, 450°F. 
Reduced Pressure Range: 0-85 psi with Class A loader, up 
to 249 2 psi with any suitable high pressure loader. 
Minimum Pressure Drop across Valve: '/ psi 
Available with manual opening device in sizes 2—1%”. 


CAPACITY-REGULATION GRAPH 











REDUCED PRESSURE PSI 


te) 25 50 75 '00 


FLOW PERCENT 


Leslie Co., 705A Leslie Building, Lyndhurst, New Jersey 
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CLASS “A” LOADER 









contact your Leslie Engineer 
or write for Bulletin 561-B. 


REGULATORS and CONTROLLERS 


— 


REDUCED PRESSURE 
IMPULSE CONNECTION 


For sizing and capacity data, wo maunerensanect 
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For General Purpose 
DC Recording — Model 320 


For recording two variables 
simultaneously, the Model 320 
provides a versatile, 
transistorized amplifier for each 
input signal. The rugged 2- 
channel recorder assembly has 
heated stylus recording on 
two 50 mm wide rectangular 
coordinate channels, 4 
pushbutton chart speeds, and 
6 inches of visible chart. 

The Recorder can be placed 
vertically, horizontally 

or at a 20° angle. 


two channels 


keep an 
accurate 
graphic 

record 


OF RESEARCH, DESIGN, 
TEST DATA 


MODEL 320 SPECIFICATIONS 
Sensitivity: 0.5, 1, 2, 5, 10, 20 mv/mm and 
v/cm 
Frequency Response: 3 db down at 125 cps, 
10 mm peak-to-peak 
Common Mode Voltage: +500 volts max. 
Common Mode Rejection: 140 db min. DC 
Calibration: 10 mv internal +1% 
Output Connectors for each channel accept ex- 
ternal monitoring ‘scope or meter 
Price: $1495 


NEW SANBORN PORTABLE DIRECT WRITING RECORDERS 
FOR IN-PLANT, LABORATORY OR FIELD RECORDING 


j 
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Two models of this 21 lb. brief case 
size recorder are available — Model 301 
for AC strain gage recording, Model 299 
for general purpose DC recording. Both 
provide immediately visible, inkless 
traces by heated stylus on 40 division 
rectangular coordinate charts... 
frequency response to 100 cps... 5 and 
50 mm/sec chart speeds... approx. 

4 inches of record visible in top 

panel window. 


AN 
VV 


WV 


| 
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MODEL 299 SPECIFICATIONS 
Combines the dependability of transistors with 
the high input impedance of vacuum tubes for 
reliable broad-band DC recording. 

Sensitivity: 10, 20, 50, 100, 200, 500 mv/div 
and 1, 2, 5 and 10 v/div 

Input Resistance: 5 megohms balanced each 
side to ground 


single channel 


MODEL 301 SPECIFICATIONS 
The amplifier section of the Model 301 is an all- 


transistorized carrier type with phase sensitive 
demodulator. The power supply and internal 
oscillator circuits are also transistorized. 
Sensitivity: 10 uv rms/div (from transducer) 
Attenuator Ratios: 2, 5, 10, 20, 50, 100, 200 
Carrier Frequency: 2400 cps internal 
Transducer Impedance: 100 ohms min. 
Calibration: 40 uv/volt of excitation 
Output Connector: for external monitoring 
"scope or meter 
Price: $750 


Common Mode Voltage: 2.5 volts max. at 10 
mv/div sensitivity increasing to +500 volts 
max. at other sensitivities 

Common Mode Rejection: 50:1 most sensitive 
range 

Calibration: 0.2 volt internal +1% 

Output Connector: for external monitoring 
"scope or meter 

Price: Model 299 (with zero suppression) $700 

Mode! 299A (without zero suppression) 
$650 


All prices are F.0.B. Waltham, Mass., within continental U.S.A. 
and are subject to change without notice. 


Contact your Sanborn Sales-Engineering representative for complete information, or write 
the main office in Waltham. Sales-Engineering representatives are located in principal cities 
throughout the United States, Canada and foreign countries. 


SANBORN S@W COMPANY 


INDUSTRIAL DIVISION 175 Wyman Street, Waltham S54, Mass. 
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... Complete transistorized 


EECO Digital System Breadboard 


Designers who want to go places fast systemswise can be sure 
of getting there on time with an EECO suitcase. It’s packed 
with a complete and integrated breadboarding system de- 
signed around mutually compatible EECO T-Series Germanium 
circuit modules, N-Series transistorized decades, and R-Series 
Minisig® sensitive indicators. 

Standard 19” amateur-notched panels have the necessary 
permanent wiring to accommodate any standard EECO Ger- 
manium circuit module, and all other circuit interconnections 
are made by patch cords or plugs, with unique, prepunched 
circuit cards to guide you. No soldering is required, and experi- 
mental arrangements of T-Series circuits can be quickly patched 
up, changed, or taken down without waste of time or materials. 


CIRCUIT CARDS 

A unique feature of the EECO T-Series breadboarding system 
is the use of plastic circuit cards, which are imprinted with 
circuit symbols, showing input and output connections, power 
connections, part number, application notes, etc. These cards 
fit on the panel below sockets for the plug-in units, and expose 
the proper pattern of banana jacks that are permanently wired 
to pins on the sockets 


EECO T-Series breadboard equipment is available in both suit- 
case and rack-mounted types. Breadboard Kits of any degree 
of complexity can be built up in stages, according to the 
specific panels and number of circuits incorporated. Compat- 
ible interconnections between racks or suitcases further enable 
the designer to expand the equipment into a complete systems 
development console. Compatible solid-state, convection-cooled 
power supplies are also available in two different models: 
ZA-720 is a dual 12-volt, 5-amp supply; ZA-721 is a 12-volt, 
l-amp plug-in power supply 


é, 


Analysis of the operation of 
a digital system can be made 
with a minimum of test instru- 
mentation 


Coa 


a 


” 





FEATURES 


@ Permits rapid formulation of digital electrical systems. 


@ System may be operated slowly to permit inspection of its mode 


of operation, or over-speed to indicate system derating. 
Operation may be analyzed with a minimum of test equipment. 
Provides a means for rapidly building and testing 
alternate ways of formulating a system. 
Minimizes wiring errors and the inclusion of defective parts. 
Circuit cards provide a means for rapidly visualizing 
the system, and facilitate drawing a circuit diagram. 
e@ Circuit cards enable the designer to determine the 
elements involved, as well as the cost of the system. 
A request, on your company letterhead, will bring detailed 
information on the flexibility of the EECO T-Series Bread- 
boarding « quipment, a nd a demonstration if desired. 


ENGINEERED 
recteomcs ) ENGINEERED ELECTRONICS COMPANY 





tipi 1441 East Chestnut Avenue * Santa Ana, California 
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Circuit cards are selected 
according to the system it is 
desired to breadboard and 
placed on the panel in align- 
ment with the jack pattern 
Corresponding T-Series circuit 
modules are plugged in above 
each card 


EECO T-Series Breadboard 
Suitcase is a standard ‘3- 
suiter’’ that can be locked and 
stored when not in use, to pre- 
vent tampering and ‘‘circuit 
snatching.” 





Bottom half of breadboard 
suitcase is compactly laid out 
to store all necessary T-Series 
circuit modules, circuit cards, 
patch cords, and compatible 
power supplies. 


<—« 


Panels are mounted on piano 
hinge to permit easy access to 
permanent wiring and power 
cabling 


Circuit interconnections are 
made by patching through 
holes in the circuit cards. 
Resulting pattern of symbol 
cards and patch cords shows a 
schematic and bill of materials 
for the system, once it is 
checked out. 
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Primary Flow Element 


This new primary flow ele- 
ment is a 360° pipe bend which 
creates a pressure differential 
across the flow section by forcing 
the fluid to flow around the 
circle. Rate of flow can be cal 
culated from the pressure dif 
ferential as accurately as the 
dimensions of the element, itself, 
can be measured. Eliminates the 
error associated with the empir 
ically determined coefficient of 
discharge. Fluidynamics Co. 

CIRCLE NO. 301 


Air Flowmeter 


This unique flowmeter has a 
revolving drum-type dial, 25 
inches in circumference, permit 
ting direct readout of flows from 
20 to 200 cim at any pressure 
from 2 to 12.5 psig. Pressure 
drop thru the device is less than 
1/10th Ib. It is suitable for air 
or liquids; can be constructed 
from various materials to han 
dle most conditions of tempera 
ture or corrosion. Highland En 
gineering Co. 

CIRCLE NO. 302 


Specific Gravity Sensor 


New instrument is extremely 
accurate and  nonelectric, for 
direct and continuous indication 
of specific gravity in flowing 
process liquids. It has a double 
tough Pyrex body for excep 
tional impact resistance; is im- 
mune to most corrosive liquids. 
Sensing device is totally sub- 
merged. Accuracy is +1.0%. 
Any 0.05 or 0.10 specific gravity 
span within limits of 0.65 and 
1.40 can be selected. Precision 
Thermometer & Instr. Co. 

CIRCLE NO. 303 


Events Indicator 


New light-weight, miniatur 
ized events-indicator is expected 
to find wide application in the 
evaluation of equipment for re 
liability and utilization, and in 
determining maintenance and 
logistic replacement rates. Meets 
or exceeds all requirements of 
MIL-E-5272-B. One thousand 
events recorded on instrument 
dial in one-event increments; 
any event initiated electrically 
can be registered. Elgin Micron 
ics. 


CIRCLE NO. 304 


Stepping Devices 


Line of compact stepping de 
vices which can perform high 
speed sequencing, pulse control 
and switching functions is char 
acterized by low power con- 
sumption and extreme reliabil 
itv. Suitable for military and 
commercial applications, new 
rotary stepping switches, pulse 
dividers and precision sequencers 
can replace conventional sole- 
noid or relay-actuated units. A 
W. Haydon. 

CIRCLE NO. 305 


Single-Seated Valves 


New series of valves engineered 
to meet requirements of modern 
process and power plant appli 
cations. Features include high 
capacity, ability to handle high 
pressures and pressure drops, 
and a wide selection of reduced 
capacity trim. Valves incorporate 
top guided, unrestricted seat 
ring area, with body and plug 
contours providing capacities 
comparable to similar — sized 
double-seated valves. Suitable 
for viscous fluids. Mason-Neilan. 

CIRCLE NO. 306 


Dead-Weight Gage 


New dead-weight gage is de 
signed to measure pressure, us- 
ing a piston loaded with weights 
and operated by water. Water 
is used to avoid contamination 
and nuisance of oil reserve, but 
gas, oil or any liquid not cor- 
rosive to 416 stainless steel can 
be used. Weights rotate more 
freely with water providing im- 
proved sensitivity. Mechanical 
stop prevents piston from dis 
engaging cylinder due to excess 
pressure. Mansfield & Green. 

CIRCLE NO. 307 


Multiplier Recorder 


Iwo signals are multiplied 
and the product recorded in a 
new, compact instrument, espec- 
ially ideal for watt recording or 
for multiple measurements such 
as weight X speed, and flow X 
density. Employing two elec- 
tronic amplifiers, the instrument 
operates on a null balance prin- 
ciple. Two independent meas- 
uring systems are in a single 
case. Multiplication is accom- 
plished thru use of a retrans- 
mitting slidewire. Weston. 

CIRCLE NO. 308 
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Bristol Metagraphic recorders and indicators occupy lower three rows on panel 
(shown in two photos above). Enlarged panel section is shown below, right. 








“NERVE CENTER” AT BIG 
NEW TEXACO PLANT INCLUDES 
BRISTOL METAGRAPHICS 


This model central control room is the nerve center for a vast This is just one of hundreds of installa- 
petroleum processing complex. It’s located in the new Puget tions of Bristol Metagraphic instruments 
Sound Works of Texaco Inc., at Anacortes, Washington. sain eel Gee He 
z q instru- 

A key feature of the control system is a battery of several ments are ideal for graphic panel use, or 
hundred Bristol Metagraphic pneumatic recorders, indicators, where true “‘plug-in’’ versatility is neces- 
and controllers (lower three instrument rows on panel). The sary to insure maximum control system 
new plant produces motor gasolines, jet fuels, liquified petro- Sony ERS COnERUy of eantee. WEE 
: . . be glad to send you the complete Meta- 

leum gases (LPG), diesel fuel, furnace oil, and heavy fuel oil. graphic story. Write: The Bristol Company 
Crude oil capacity is 45,000 barrels per calendar day. °.7 129 Bristol Road, Waterbury 20, Conn. 


BR | STOL -.-for improved production 
through measurement and control 
AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
Stop by and see us in Booth 226 at the ISA Show in San Francisco 
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new products 





Ultrasonic Bubble-Detector 

New instrument can 
be used to detect un- 
desirable or controlled 
bubbling in almost 
any liquid, in open 
or closed vessels, pipes 
or flumes, with liquid 
flowing or static. No 


Receiver 


air supply required. 

Detects bubbles as 

small as 0.001” dia. A 

pulsed ultrasonic sig 

. nal passes thru the 

liquid; presence of bubbles weakens or interrupts the signal. 

Applications include bubble detection in film emulsions, lube 
oils, missile fuels and water. Taylor Instrument Co. 

CIRCLE NO. 309 


Measuring Deep- sa Temperatures 
Accurate temperature 
measurements of liquids at 
nearly any depth from a few 
feet to thousands of feet is 
now possible with long lead 
lengths just developed. Leads 
are for measuring various 
temperature layers that form 
when water, petroleum by- 
products, liquid chemicals, 
plastics and other fluids stratify. Leads are completely water 
and oil-tight, and abrasion resistant. Atkins Technical Inc. 


CIRCLE NO. 310 





MINIATURE BELLOWS 


SAVE SPACE AND WEIGHT 
WITH RUGGED, MINIATURE 
ROBERTSHAW FORMFLEX” BELLOWS 


Now... hydraulically formed seamless metallic bellows 
as small as '4” O.D.! These miniature Formflex units, 
along with '4” and %” O.D. sizes, permit further 
miniaturization in aircraft, missiles, instruments and 
other equipment. All sizes are available in a wide range 
of metals to provide the desired strength and per- 
formance characteristics. Ideal in assemblies that react 
to or compensate for pressure and temperature changes. 
Custom-engineered in any quantity you may require. 


WRITE FOR BULLETIN M-105 “Registration pending 


BRIDGEPORT 


THERMOSTAT DIVISION 
ROBERTSHAW-FULTON CONTROLS CO. 
Milford, Conn. 
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Computing System 


New system combines a large-scale 1604 computer and desk 
size 160 computer to provide enough flexibility to process 
every type of problem efficiently and economically. In_ this 
“satellite system” both computers process data on-line to 
punched-card units, line printers, paper and magnetic tapes, 


electric typewriters, etc. Control Data Corp. CIRCLE NO. 311 


Precision Comparator 


[his high-imped- 
ance comparator is a 
3-terminal bridge 
which compares im 
pedances of the orde1 
of megohms against 
a known standard. It 
is accurate to 0.001% 
has voltage ratio ad- 
justable between 0.33 
to 1 and $ to 1. Fre- 
quency range is 400 
cps to 10 ke; range of 
comparison is zero to 3; Designed for absolute measurement o1 
comparison of liquid permittivity (oils, ketones, etc). Wayne 


Kerr Corp. CIRCLE NO. $12 


Pressure Switch 


\ new pressure switch, although small and compact, features 
an exceptionally high safety factor. Pressure range is 5 to 100 
psig. Safely endures 300% over-pressures. Operating temperature 
range is —65°F to +200°F; will withstand 1000°F for 15 
minutes without rupture of pressure chamber. Aero Mechanism, 


Incorporated CIRCLE NO. 313 


INOW! A LOW COST 


dry stylus 
PANDU , RECORDING 


THERMOMETER 
Highly portable field service : 


- my 
he ees 
unit records temperature and 9 ~~ Ss FOUR ~. Sprang 
time on a replaceable paper <> ~ 2 RANGES: ~"/' = 
chart, in permanent or tem- Ae afi, 20° F. to 220° F244,“ 
porary installations, in any {Qe ; 40° F. to 140° F. 
ge ne el Vi" winus 40° F. to 160°. PY 
with shipments or encased in Minus 30° F. to 70° F.* 


polyethylene bag for humid 
24 HOUR or 7 DAY 


or corrosive atmospheres. No 

ink to spill, run or freeze. Spring Clock Movement 
May be sealed to prevent 

tampering. Only 3-15/16” 

dia. by 2-7/8”, wt. 14 oz. 


RECOMMENDED FOR 


@ Perishable goods in 
transit — land, sea or air 
— or in storage. 
@ Refrigerator or freezer 
storage. 
@ Low temperature ovens, 
curing rooms, incubators, 
greenhouses. 
Soemooe, factories, as- 
sembly halls, hospital 
rooms and other enclo- 2 
comene MODEL 585 


@ Heating and air condi- oats $3750 


tioning systems. 
* Also Centigrade equivalents. F.0.B. LOS ANGELES 





Your order will be filled through your nearest dealer, 
Phone GR 8-1134 or write Dept. 1S-560 


PACIFIC TRANSDUCER CORP. | 123° ¥ Pico Blvd. 


Dealer Inquiries Invited... Some Territories Still Open. 
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Ceramic Vibration Pickup 


Vibration analysis in temperatures to 
en . . oates VIBRATION 
+200°F and in high humidities can be PICKUP 
performed with this new ceramic pickup. MOOEL orc 
I he unit is used for lo¢ ating and measur- cm 
ing vibrations, checking surface smooth- 
ness, etc. Polarized, polycrystalline barium 
titanate used instead of Rochelle salt 
crystal as the sensitive element for better 
performance. Shure Brothers, Inc. 
CIRCLE NO. 314 


Desktop Computer 


Low-cost analog 
computer about the 
size of a TV set is 
ideally suited for the 
needs of small, grow- 
ing firms. The initial 
investment is reason- 
able, but because the 
unit is built in modu- 
lar style, more com- 
plex components can 
be added to the com 
puter as requirements 
dictate. Bowmar In 


strument Corp. 
CIRCLE NO. : 


Immersion Thermocouple 


An expendable immersion thermocouple is designed for 
measuring molten steel temperatures in both open-hearth and 
electric furnaces. Can be used for other molten metals. The 
expendable design consists of a ceramic base which serves as a 
mounting for the noble-metal thermocouple wires. Engelhard, 


Industries, Inc CIRCLE NO. 316 


Vibration Meter 


This portable, battery-powered, tran 
sistorized meter gives direct readings of 
velocity, displacement amplitude and ac- 
celeration components of vibration. Fre- 
quency is obtained by a simple computa 
tion. Provides readings up to 1000 g ac- 
celeration, 0.01 to 100 inches/sec velocity 
and 0.001 to 10 inches displacement at 


better than 5% overall accuracy. SIF CIRCLE NO. 317 


Differential Pressure Meter 


A high - sensitivity 
micro-differential-pres- 
sure meter featuring 
stainless steel capsule 
to handle’ corrosive 
gases, is capable of 
gas measurements to 
0.05% resolution. Full 
scale ranges of + (I, 
8, 10, 30 and 100) 


inches 1,0 with overpressure capability of 30 psi. Unit can be 


used differentially in vacuum systems. Decker Corp. 
CIRCLE NO. 318 


NOW from NASHUA 


new electro- 
sensitive chart paper 
to bring out 

the best in your 
high-speed recorders 


rn 


U 


t.._ te 
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For manufacturers of instruments designed for instan- 
taneous recording, Nashua Corporation announces a 
superior new electro-sensitive chart paper—Electrace*. 
New Electrace offers you important advantages over 
conventional papers... 


Long stylus life — Patented coating reduces frictional 

wear... Cuts writing wear. 

Low voltage marking — Excellent markings at low 

voltages. 

High resolution — Patented low-friction top coating 

reduces trace error. . . gives high resolution of input 

signal. 

Highly flexible backing — Sheet does not crack or fis- 

sure on sharp writing edge . . . permits rectilinear or 

curvilinear recording. 

Improved background — Patented coating gives max- 

imum background whiteness. 

Thin caliper sheets — A roll of Electrace lasts longer 
. records more. 

Marks at high altitudes — Works well even where oxy- 

gen virtually absent. 

Instant response — Records electric impulse the 

instant it’s received. 


New Electrace Chart Paper is either edge-conductive or 
through-conductive. It can be used in instruments de- 
signed for conventional papers without altering the 
instrument. 

Electrace is made to individual manufacturer’s grid, 
imprint, copy and color specifications. Nashua offers 
complete technical service, including design service, to 
manufacturers . . . provides papers tailored to specific 
instruments. Write for full details. 

*Trade Mark 


Chart Paper Division 
CIRCLE NO. 54 ON PAGE 139 
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new roduct Memo Disc 
— Storage Unit 


New unit consists of 





a magnetic storage 
Integrating Power-Meter dis¢ complete — with 
wired heads and ait 
New instrument was developed to meet the need for accurately supply. Both 16” and 
measuring the power developed by the propulsion machinery 12” models available. 
on ships of 2000 shaft hp and above. It continuously multi From 1 to 100 heads 
plies the rpm by torque transmitted by the propeller shaft can be provided. Memo 
and displays, in easily readable form, the total number of Disc features a servo 
horsepower-hours delivered. Muirhead Inst., Inc pneumatic head which 
CIRCLE NO. 319 greatly increases reli 
ability. Drive motor 
Electric Remote Receiver uses a variety of power 
sources. Aeronutronic 
A new all-electric CIRCLE NO 
round-dial remote re 
ceiver is designed for 
remote indication of 400-Channel Analyzer 
gas and liquid pres \ new 400-channel 
sure, draft, differential analyzer can be used 
pressure, flow, temp as a pulse height an- 
jas : erature and liquid alyzer or as a multi- 
level. Eliminates dan channel scaler. Com 
ger from high pressure and temperature lines at panel boards; pletely — transistorized, 
reduces impulse piping requirements to short length needed it incorporates mem 
between point of measurement and transmitter. Full scale ory subgrouping, ex 
travel in 2.5 seconds. Hays Corp CIRCLE NO. 320 ternal programing, 
add subtract logic, 
Data Processing System coded decimal storage 
and many other fea 
New electronic data processing system, for high-speed scientific, tures. Includes 5” CRO 
business and industrial use, is capable of 45,000 floating point and crystal-controlled 
operations per second. System is all solid-state and highly auto live timer. Radiation 
matic. Operating costs are quite low. Bendix Aviation. Inst. Dev. Lab 


CIRCLE NO. 321 CIRCLE NO. 323 


PHOTOVOLT Leidsd SINGLE & DOUBLE 
MIRROR-MONOCHROMATORS- 


LINE-OPERATED 
SUPER-SENSITIVE ELECTRONIC 


MULTIPLIER-PHOTOMETER 


For the exact measurements of extremely low light 
values down to 1/10,000 microlumen . . . for absorp- 
tion and flame photometry. Colorimetry through 
microscopes. Scintillation measurements on crystals. 
Fluorescence trace analysis. Monochromatic color 
densitometry. Measuring high densities on micro 
areas. Light measurements through telescopes. 


MOD. 520-M 


With exchangeable prisms for the visible, 
Miiigeh dle clMelahicelacteMmiselMyaeeMuliiiiiliacelalmie 
20 microns 

Write for Bulletin +360 to Write for Bulletin #980 te 


PHOTOVOLT Corporation PHOTOVOLT Corporation 


95 Madi A 
“he fehl adh ted aay York 96, . V. 95 Madison Avenue New York 16, N. Y. 
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A-C Adjustable-Speed Drive 


A line 
cal, adjustable - 
a-c drives offers integ- 
construction 

M4 
Magna 


of economi- 


speed 


ral-unit 
from to 


This “ 


and sizes 

100 hp. 

flow” electromagnetic 

drive designed 

apply adjustable-speed 

fans, pumps 
Drive 


tachometer 


is to 


power to conveyors, winders, metal slitting 


forming machines, et« can be reset for 
its range. Built-in 
automatically corrects it, regardless of load change 


CIRCLE NO. 324 


monitors output speed 


Thermocouple Reference Junction 


This 


heated 


miniature 
multichannel 
junction is designed to 
the conven 


bath 


replace 


tional ice as ref 
temperature tor 

It 
5272A 


vibration, 


crence 
thermocouples 
MIL. - Ff 


eleration 


meets 
altitude and humidity 
ot 


temperature 


for ace 


insured by use 
heating-wire. Reference 


Aero Research 


stability is temperature current 


can be adjusted to 251 


Instrument Co CIRCLE NO 


Pressure Controller 


Controller can be operated manually, by servo, on 


both simultaneously. Consists of integrated svstem 


highly-sensitive, mechanical 
adjustment, and a 
10” Hg and 0.8” to 100” 


CIRCLE NO. 326 


bines an adjustable, pressure 


system. Two 


Hg. Hass Inst 


lator, a servo 


offered 


micro 
0.5" to 


Miniature Limit Switch 


This sub 


miniature 


$2-turn 
limit switch 
is designed for use in 
applications requiring 
a fixed number of rev- 
fractions 


rotating 


olutions (or 


thereof) of 


Too bad the Dutch Boy 
never had it so leakproot! ! 


aw } 


and 


and 


lemperature 
regulating 


which com 
regu 
ranges 
{ orp 


any speed within 


200 Series 


Westinghouse 


‘CIRCLE SEAL CHECK VALVES 


may have solved the Dutch 
precision-minded engi- 


Standard Service 
0 to 3000 psi 


100 Series 


. 7 for their sealing problems 


Ultra Sensitive Service ¢ 
0 to 25 ps specify Circle Seal 


A finger in the dike 
Boy’s dilemma but today’s 
te leak-proof performance 
That’s 


neers insist on comple 
why engineers 
aaee See perfect solution to leak- 
Circle Seal check 
valves will meet your requirements in pressures 
from 0-10,000 psi 

liquid or gas. Positive sealing at any differential 


Put your the 


proof check valve performance. 


finger on 


for nearly all types of service 
High Pressure Service 
0 to 10,000 psi 
pressure. Quick opening—positive closing. Main- 
tenance-free dependability. You don’t need a Dutch 


Seal Valves! 


Cartridge Type 


Boy when you specify Circle 


SS Ss 


Manifold Block 
Assembly Mounting 


omer) 
. s 


CIRCLE NO. 57 ON PACE 139 


FOR LOW COST 
GAS ANALYSIS com: 


NTROL 
If the gas component you want to 
measure or control is related to 
the specific gravity of the gas, a 
RANAREX will measure it accu- 
rately, continuously, without lag 


Complete engineering data available from: 


CIRCLE SEAL PRODUCTS CO., INC. 
2181 East Foothill Bivd., Pasadena, Calif 


EAL 


using 








shafts, such 


gear trains. It supports 


as servo 


and at low cost. 





4 micro switches. Use 
of 22 tooth pin- 
ions allows about 1° adjustment 


Arch Instrument Co 





21 or 2 
throughout the range of 
CIRCLE NO 


turns or 11,520 


Waste-Water Analyzer 


continu 
and 


Analyzer 
ously determines 
records dissolved  or- 
ganic matter in chem- 
ical plant waste water. 
Detects concentration 
of 
ppm 
carbon. 


changes 

mately | 
ganic 
scale 


approxi- 
of o1 
Full 
sensitivity 200 
ppm by weight of or- 
ganic this can be 
wood & McLorie, Inc. 


extended to about 1000 ppm. 


CIRCLE NO. 


carbon; 


Works on a simple, mechanical 
principle . . . rugged, foolproof. 
Can be equipped for automatic 
control. Analyzes flue gas to cut 
fuel costs... aids quality control 
in heat-treating, chemical proc- 
essing, oil refining .. . checks 
uniformity of fuel gas, etc. 


$2 
$27 


For details, write to The Permutit 
Company, a division of Pfaudler 
Permutit Inc., Dept. !AN-109, 50 
West 44th St., New York 6, N. Y. 


RANAREX’ 
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new products 





Miniature — pressure 
transducer is primari- 
lv designed for air- 
borne applications 


Airborne Pressure Transducer 


where precise meas 
urements of 0.25% ac 
curacy are required 
over a wide tempera- 
ture range. Ranges 
from 0-250 psi to 0- 
1000 psi. Transducer 
finds use in precise measurements of corrosive media such as 
nitric acids, liquid oxygen, peroxides and alkalies. Fluorine can 
be handled with slight factory modification. Taber Inst. Corp. 
CIRCLE NO. 329 


Low-Level Multiplexer 


“Radiplex 89", a 
new multiplexer, has 
10 microvolt  resolu- 
tion. Eliminating the 
need for costly d-« 
channel amplifiers 
ahead of the multi 
plexer, the system can 
directly acquire and 
multiplex outputs of 


gages, 


low-level strain ¢ 
thermocouples or 
other transducers. Common mode rejection is 10° and crosstalk 
is less than 0.05%. System has 6 sections, each with 8 input 


channel capability. Radiation Inc CIRCLE NO. 330 


Infrared Detector 

New detector of ex- 
tremely small area 
utilizes photovoltaic 
effect and exhibits re- 
sponse from _ visible 


SPECTRAL RESPONSE 


| 
| 
| 


| 


region to 5.7 microns 
with a time constant 


RELATIVE RESPONSE 


of less than one micro- 
second. Small area, fast 








response and_ sensitiv- oF 9 ee: 6: 2 
, . WAVELENGTH, MICRONS 

ity permit design of 

infrared systems with high optical gain, high resolution and 

very rapid scanning rates. Impedance between 1,000 and 40,000 

ohms efficiently couples the detector to both transistor and 

vacuum tube pre-amplifiers. Radiation Electronics Co. 


CIRCLE NO. 351 


“‘Nuvistorized”’ Multivibrators 
4 new series of plug-in multivibrators, using new RCA 
“Nuvistor” vacuum tubes, is designed for application in the 
fields of pulse and gate generation, delay, counting and ampli- 
tude comparison. Available in four series. Mini-Rad, Inc 
CIRCLE NO. 332 


Counter-Timer 
This counter-timer 
is fully transistorized 
and designed for both 
commercial and mil- 
itary applications. It 
provides measurements 
of frequencies from 
zero to 10 me, time 
intervals and periods from 0.3 microseconds to 10° seconds, 
frequency ratios to 10°, and phase measurements direct to 0.1 
degree. Power consumption is only 50 watts. Systron Corp 
CIRCLE NO. 333 





OlW...from MARSH | 


Small solenoid valves that 
fill a BIG order 


Designed to meet the need for 
positive-acting tight-seating 
valves for use on wide variety of 
media, including oxygen, hydro- 
gen, acetylene, etc. 








Two Types: 
Conduit type and grommet type. Port 
sizes 1/8” and 1/4” NPT. 


Ten oritice sizes: 
3/64” through 1/4”. 


Wide range of voltages: 
Standard with 115 V. A. C. but also 
available in 12, 24, 208, 230, 460 V. A.C. 


Pressure to 540 psi. 


Small, but with more strength in 
the Marsh manner. Coils never 
overheat. Entire assembly leak 
tight. Remarkably quiet oper- 
ation. Cleanable without breaking 
connections. Used in any position. 
Bodies either brass bar stock or 
18-8 stainless steel. All moving 
parts stainless. Underwriters’ ap- 
proved for use on oxygen and hy- 
drogen and as safety valves. 


MARSH INSTRUMENT COMPANY 
Dept. 56, Skokie, Illinois 


Conduit-type Master- 
mite. Grommet-type 
also available. 











new Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., 


Edmonton, Alberta, Canada, Houston Branch Plant, 1121 
Rothwell St., Sect. 15, Houston, Texas. 
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soem 
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For internal visual inspec- 
tion from a few inches to 85 
feet in length 

Wide field of view 
Interchangeable heads for 
varying angle of view 
Standard models for most 
inspections 

Special designs readily 
iebctowted from stock parts 


For remote observation 
of inaccessible places 
forh d pr 


Designed for specific 
applications in any 
length, diameter, field 
of view or magnification 





Describe your problem fully. 
Give diameter, length, irregu- 


™ 2 = ans? larities and other particulars. 
Drawings helpful. 


LENOX Instrument Co. 


2013 Chancellor Street * Phila. 3, Pa. 
Phone: LOcust 8-6611 


~ ¢ 
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Heavy Duty Differentials 


A complete new line of precision, heavy 
duty instrument differentials uses both 
precision ball bearings and oil-less bear- 
ings. Features include interchangeable end 
spur clamp rings; and a wide variety of 
end gears in aluminum and stainless steel, 
in pitch ranges from 48 to 120. PIC De 
sign Corp. CIRCLE NO. 334 


Magnetostriction Filter 


A new magnetostric 
tion bandpass filter 
enables unlimited 
combinations of paral 
lel bandpass filter ar 
rays to be constructed 
easily, with center fre 
quencies spaced one 
bandwidth apart any 
where in the 45 to 50 
kc range. Provides a 
half-power bandwidth 
of 3 cps with resonant 
frequencies between 45 
and 50 ke. Used in 
shock and vibration test equipment, spectrum analyzers, sonar 
telemetering equipment, etc. Raytheon. CIRCLE NO. 335 


Remote Recorder 


Recording of ac 
counting and produc 
tion control data is 
accomplished without 
paperwork by this new 
remote recorder. Re 
duction in clerical and 
direct labor time is 
accomplished by _ re 
cording data on 
punched cards directly 
from the work station 
Recorder is simple, in 
expensive and useful 
for wide variety of 
applications, including 
shipping, receiving, production, employee attendance, etc. Digital 
Sensors, Inc. CIRCLE NO. 336 


Thermo-Anemometer 


A new air-velocity 
meter accurately meas 
ures air speeds from 
0.05 feet/second to 30 
feet/second and = air 


temperatures in 2 


ranges: 30 to 110°! SJ 

and 50 to 250°F. The “ 

instrument is compact, * 

lightweight and pow 

ered by standard flash 

light battery. It has 

uses in both laboratory and field for air conditioning, heating, 
meteorology, etc. Gelman Instruments Co. CIRCLE NO. 337 








ENGINEERS AND SCIENTIST 


s 


G-R-O-W WITH THE FIRM 
THAT IS BUILT ON 


RESEARCH 


Since its inception at the turn of the century Leeds 
& Northrup has been the pioneer in the expanding 
field of instrumentation and automatic process con- 
trol. To better serve the broadening technological 
horizons in science and industry we have recently 
dedicated an all-new Research and Development 
Center. 

Continuing advances are creating a host of new op- 
portunities for college graduates at the Bachelor, 
Master and Doctorate levels, with Electrical, Chem- 
ical, Nuclear and Physics degrees preferred, and 2 
to 10 years’ experience in: 


e Measurement and Control of 
Industrial Proceses 

Data Processing 

Electric and Steam Power 
Nuclear Reactors 
Servomechanisms 

Analytical Instrumentation 
Technical Writing 

Analog and Digital Computers 
Solid State Electronics 


Focus your training and experience on the 
needs for the future. 


Current Openings Are In: 
RESEARCH & DEVELOPMENT 
SALES ENGINEERING 
PRODUCT ENGINEERING 
APPLICATION ENGINEERING 


MARKET DEVELOPMENT 
SERVICE ENGINEERING 


Send Your Resume To— 


MR. WAYNE L. BESSELMAN 


Coordinator of Technical Employment 


LEEDS NORTHRUP 


Automatic Controls » Furneces 


4850 STENTON AVENUE — PHILADELPHIA 44, PA. 
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new products 





Bandswitched Discriminator 


This bandswitched 
discriminator, using 
phase-lock techniques, 
is capable of selecting 
any of the standard 
telemetering channels 
for data reproduction. 
Phase-lock eliminates 
signal suppression by 
noise and the non 
linearities introduced 
by filtering. Sensitivity 
is 10 mv rms to 14.5 

ke and 70 mv rms at 70 ke. Stability is +0.5% of bandwidth, 
linearity is 0.1% of bandwidth. Hallamore Electronics Co. 
CIRCLE NO. 338 


Strain Indicator System 
\ new = strain-gage 


measuring system 1s 
available which great 
ly simplifies the hook 
up and reading of 
large numbers of 
i POY strain gages. It is no 
aS . longer necessary to in- 
stall a dummy gage 
adjacent to each active one to obtain temperature compensation. 
System utilizes two 5-channel, 3-wire terminal adapters con- 
taining 25 feet of wire, shielded and terminating in a gold 
plated connector; and a self-balancing digital indicator. Auto- 


mation Industries, Inc CIRCLE NO. 339 


REGULATORS AND 
CONTROL VALVES 
NOW AVAILABLE 
IN DUCTILE IRON 


This easy to use manual 
describes how you can get steel 
strength in regulators and con- 
trol valves at the cost of iron 
+. and, at considerable sav- 
ings. It fully explains how duc- 
tile iron is produced, shows 
features, specifications, typical 
ranges of mechanical prop- 
erties, and comparison tables 
on physical properties of tend for your Copy! 
steel, ductile iron, red brass 
and cast iron. This manual is 
also a condensed catalog 
describing the complete line of OPW- JORDAN 
OPW-JORDAN products that are 


available to you in ductile iron. 
It’s available for the asking .. . 6013 WIEHE ROAD 


so, send for your Ductile Iron CINCINNATI 13, OHIO 


Manual today! pi-9 
CIRCLE NO. 61 ON PAGE 139 
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Data Transmission System 


New _ system, 
and receiver, 
to 7 channels of 3-wire synchro data for 


comprising transmitter 
reliably multiplexes up 


transmission over long distances. Uses 
radio link or a single-pair telephone line 
ind reproduces the original data with a 
high degree of accuracy. Applications in- 
clude transmission of remote radars of 
azimuth, elevation and range data in air 
craft and missile tracking. Feedback Con 
trols, Inc CIRCLE NO. 340 


Hydrogen Flame Detector 


This detector is an 
accessory to supple- 
ment the = standard 
thermal conductivity 
detector used in the 
Beckman GC-2. Gas 
Chromatograph. Has 
typical sensitivity of 50 
parts per billion full 
scale; especially suited 
for detecting presence 
of minute traces in 
complex organic com- 
pounds. Produces sig- 
nals 10,000 times greater than those of a conventional thermal 
conductivity cell. Detector assembly includes electrometer, 
burner assembly, flow controls and mounting bracket. Beckman 
CIRCLE NO. 341 





CAMBRIDGE 


GAMMA-RAY 
POCKET 


DOSIMETER 


This personnel monitoring in- 

strument measures the cumu- 

lative exposure to gamma or 

x-rays over a given period of 

time. The instrument consists 

of an ionization chamber, a 

quartz fibre electrometer and : 

a graduated scale and viewing Neu bs 

system. The charging unit , 

comprises a 180 volt “B” battery, a 14% volt “A” battery, a 
flashlight bulb, the well for inserting 
Dosimeter, and the charging control. 


SEND FOR BULLETIN 300 G.D. 


Cambridge also makes the Linde- 
mann-Ryerson Electrometer with 
Power Rectifier and Portable Pro- 
jection Viewer. 


CAMBRIDGE INSTRUMENT COMPANY, INC. 
1619 Graybar Bldg., 420 Lexington Ave. 
New York 17, New York 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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Central Register Stopwatch 


Stopwatch capacity and legibility doub 
led thru design changes which permit 
registering minutes on a large red circle 
around the central shaft, rather than on 
the conventional, tiny, off-center circle 
with a stub hand. Entire 60 minutes of 
elapsed time now registered instead of 
usual 30 minutes. Both dial and lettering 
are 85% to 100% larger than before 


Heuer Timer Corp CIRCLE NO. 342 


Sealed Thermostat 


his new subminiature device weighing 3.5 grams is used 

as a control, or warning device in guided missile, aircraft control, 

electron circuit component, computer, servo-mechanism, gyro 

scope, crystal oven and other applications. Texas Instruments 
CIRCLE NO. 343 


Precision Leadscrew Lathe 


High accuracy and 
great versatility make 
this an ideal universal 
machine for research 
and fine instrument 
work. The lathe has 
5/16” capacity; bed 
length is 24”; center 
height 2-%”; center 
distance 11-44”. De 
spite its small size, it 
has all the characteristics of larger leadscrew lathes. R. P 


Gallien & Son CIRCLE NO. 344 


Malfunction Monitor 


This device detects excessive vibration in rotating and recipro- 
cating machimery and is now available in a new version, using 
pneumatic lines for control power. Especially useful for appli- 
cations where electric control power is unavailable or undesir 


able. Robertshaw-Fulton. CIRCLE NO. 345 


Plastic Potentiometer Base 


Ihe use of a con 
ductive plastic for the 
element on a line of 
precision potentiomet 
ers results in a simpler, 
trouble-free design 
with almost infinite 
life. The raised con 
ductive ring replaces 
wound wire, normally 
found in small potentiometers, and eliminates all varnishes 
and cements which frequently cause potentiometer failure Food 
Machinery and Chemical Corp. CIRCLE NO. 346 


Portable Recorder 


New, portable, hook-on recorder registers watts and vars on a 
single strip-chart. Self-contained instrument is designed to give 
utilities and industrial plants an easy, low-cost means of 
checking power consumption efficiency, and obtaining data for 


power-factor correction. GE. CIRCLE NO. 347 


TILT UNO ULI LCL LOLA LL LL LL LULL LLL LL LLL 


ESSENTIAL 


New monthly technical magazine PHOTO 
METHODS FOR INDUSTRY PMI offers you 
two free issues for home examination. 

Look them over — at your leisure — and 
discover why 20,000 of the top photographers 
photo technicians, and photo executives in 
industry, science, government, research, 
medicine, and education acclaim PMI a vital 
tool for anyone who works with lenses, light, 
and film. 

Every month you get valuable information 
and useful ideas on Electronic Flash, Indus- 
trial Color, Industrial Motion Pictures, Mi- 
croreproduction, Photo Instrumentation, Re- 
production & Graphic Arts, New Equipment, 
and Audio-Visual. 

After the second issue we will bill you at 
the special introductory rate of $5 for 12 ad- 
ditional issues.* If you decide PMI is not for 
you, simply mark cancel on the bill and we 
will stop further service. In any case the 
two free issues are yours without cost 


*Includes FREE copy of new 200-page 
PMI DIRECTORY 


To get your two free issues of PMI, send 
name, address, title and company name to: 


PMI * % CIRCULATION MANAGER 
DEPT. | » 33 WEST GOth ST. » NEW YORK 23, NEW YORK 


Se TTT LLLLLLLLLLLLLL LLL LGA LLLLLLPLLLLL CLL eCLULLLLLLPLLLLLL LCCC 
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Whatever the jaw, spring 
shank or tip, 
When you check...it’s a 


Mueller Clip! 


Specify Mueller Clips. They're 


perfection...for quick connection. 


at jobbers everywhere 


Write factory for FREE sample of newest 
clip type and FREE complete catalog: 


1572L East 3lst St., Cleveland 14, Ohio 
CIRCLE NO. 64 ON PAGE 139 
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SPEEDS: Up to 100 operations per second. 


CONTACT RATING: 250 volt — amperes, 500 
volts maximum. 5 amperes maximum (with 
suitable contact protection). 


LIFE: Billions of operations. 


MAINTENANCE: None. All Adilake relays are 
maintenance free. 


* Manufactured under license agreement with Western Electric Co., Inc. 


7 The Adams & Westlake Company, Dept. K-9305 
mal Relay Division, Elkhart, Indiana 


coupon 
for 

Adlake 

Bulletin 
MW 


company —- 


address 


city & state 
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> BOOK REVIEW 


The AGARD Flight Test Manuals, Revised 2nd Edition, 
1959. Courtland D. Perkins and Enoch J. Durbin, 
Editors. Four volumes, 2930 pp., $100.00. Illustrated. 


Volume I — Performance 


Volume II Stability and Control 


Volume III — Instrumentation Catalog 


Volume IV — Instrumentation Systems 


(Published for and on behalf of AGARD—Advisory 
Group for Aeronautical Research and Development, 
North Atlantic Treaty Organization.) 


In the Preface to these volumes, Theodore Von Kar- 
man, Chairman of the Advisory Group for Aeronautical 
Research and Development for the North Atlantic 
Treaty Organization states: 


“The Advisory Group for Aeronautical Research and 
Development of NATO found there was a great need 
for a flight test manual covering performance, stability 
and control, and instrumentation of aircraft that could 
be used by design, development or research engineers, 
test pilots, and instrumentation personnel of the par- 
ticipating nations in order to expand their knowledge, 
improve their methods, and standardize their techniques. 
Although various member nations of NATO have their 
own separate publications covering the subjects con- 
tained herein, AGARD recognized the need for the com- 
pilation, revision, and enlargement of this material for 
the benefit of all NATO nations.” 


In response to the above mandate, a group at Prince- 


ton University, with the assistance of distinguished 
authors from the NATO nations, prepared a series of 
four volumes covering the technology of flight testing, 
including flight test instrumentation. 


Volume I analyzes and reviews the technique for de- 
termining in flight the performance characteristics of 
rotary wing and fixed wing aircraft having turbine or 
reciprocating engine power plants. 


Volume II analyzes and reviews the problems of 
studying the stability and control of characteristics of 
aircraft by flight experiments. This includes a discussion 
of the problem of lateral and longitudinal stability and 
control characteristics, spin testing, flutter testing, and 
helicopter landing characteristics. 


Volume III is a catalog of instrumentation flight test 
organizations in the NATO countries. In preparing this 
Volume, care was taken to insure that only those in- 
struments were included which had proved to be useful 
in flight testing. None of the listings were accepted 
directly from the manufacturers. This filtering of ma- 
terial enhances the value of the catalog for users and 
potential users of flight testing instrumentation. 


The subject categories are sensing devices, including 
electric as well as direct indicating and direct recording 
transducers; electro-mechanic indicators; recorders, in- 
cluding optical magnetic and direct indicating recorders; 
radio link systems, including a discussion of the various 
telemeter systems in use; timing devices; electric signal 
modifiers; power supplies; ground tracking systems, in- 
cluding radar, photo-theodolites and cameras; calibra- 
tion equipment; and data reduction aids. 

The purpose of Volume IV is to present certain in- 


strumentation ideas in a manner convenient for the use 
of flight test personnel. It is intended to bridge the gap 





between the first two volumes on methods of flight 
testing and the third volume on the instrumentation 
catalog. 


The material provides aircraft flight testers with the 
information required to appreciate the capabilities and 
limitations of the instrumentation techniques which 
have evolved. It is not meant to contain information for 
detailed design of a complete system, but rather to give 
an understanding of possible alternatives, thus enabling 
the flight tester to choose a system having maximum 
utility for his particular purpose. The work is written 
primarily for persons not well-trained in electronics, 
with special emphasis toward promoting the systems 
point of view in considering problems of measurement 
in flight. The material is organized into four major 
groups. 


Group (1) shows the importance of considering com- 
ponents as part of an over-all system, then organizes 
these components into functional categories. It discusses 
the similarities, advantages and limitations of the vari- 
ous data collection, data reducing and data recording 
systems available, with the significance of the funda- 
mental properties of each device. It includes the type of 
record and recording material, the question of continu- 
ous versus time-shared recording, and the implications 
of a particular form of record on the remainder of the 
system. The process of recording is considered but a 
midpoint between the sensing of the physical quantity 
and the determination of the desired flight parameter. 
It stresses the importance of not separating the data 
reduction from the data collection system. Group (1) 
concludes with a general discussion of automatic data 
reduction techniques. 


Group (2) — Data Collection — begins with a general 
discussion of sensing and transducing techniques, in- 
cluding instrumentation characteristics, with special em- 
phasis on dynamic response considerations. It includes 
a description of the basic phenomena which have been 
utilized in the design of transducers, and the capabili- 
ties and limitations of such transducers. Following this 
is a detailed discussion on the problems involved in 
measurement of specific physical quantities which arise 
in flight testing. Within each quantity is a description 
of the various transducers available, indicating the re- 
gion of maximum utility for each type. 


The second part of this group concerns the subject of 
electric signal modifiers such as amplifiers, filters, pre- 
record computers, demodulators, and time-sharing ap- 
paratus. 


The third part discusses different types of recorders 
and recording techniques and compares them in detail, 
giving advantages, limitations and implications on the 
rest of the system of a particular technique. 


The fourth part discusses radio link systems of tele- 
metry, comparing various techniques. It concludes with 
a description of ground tracking systems including an 
evaluation of radar, photo-theodolite, and camera tech- 
niques. 


Group (3) describes data reduction systems, surveying 
the rapid developments in the fields of digital com- 
puters, analog computers, curve plotters, record readers, 
analog-to-digital converters, and other data reduction 
aids, with special emphasis on their ability to accelerate 
the laborious manual data reduction processes. 


Group (4) consists of a collection of papers on certain 
aspects of data analysis. These include a discussion of 
sources of measurement errors in the measurement sys- 
tem. The final paper is on spectrum analysis techniques 
as applied to aeronautical problems. 


(Order from Pergamon Press, 122 E. 55th Street, New 
York 22, N.Y.) 
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in 
m §=6Liquid-In-Glass 
® Industrial 
if and 
Bi-Metal 


Thermometers 


Indicating and recording instruments for temperature, pressure 
and humidity: This is our one and only business 

Our modern suburban plant, precision equipment and skilled 
people are here for one purpose: 

To design, engineer, produce and deliver the most complete 
and finest line of instruments in our field of specialization that 
you'll find .. . anywhere! 

The Weksler Specification Bulletin covers indicating and re- 
cording pressure gauges, industrial thermometers, dial ther- 
mometers, recording thermometers, recording hygrometers, bi- 
metal thermometers, taboratory thermometers and hydrometers 

Write for your copy 


Bi-Metal Dial Thermometers in Straight and Angie Types. 3”, 5” dial sizes 
9”, 12” case sizes 


WEKSLER INSTRUMENTS CORP. 


195 EAST MERRICK ROAD, FREEPORT,L. |! 


CIRCLE NO. 66 ON PACE 139 











b> en Wire 


TS 





titanium 
BERYLLIUM 
COPPER 


Silvercote ® 





CERAMIC-TO-METAL 


NICKEL CLAD TITANIUM WIRE BRAZING 








@ OTHER NON-FERROUS 


Consider WIRE and the importance of its function 
in your product. Whether a highly engineered appli- 
cation or a simple stapling purpose, your choice of 
the proper alley or Pp per ond type 
of wire could mean success or failure during crucial 
test. 


round @ fiat — square @ 





half-round = 


Precision gauges from Ye to .002. Close tolerances held. 


SPRING WIRE — WIRE FOR INSTRUMENTS 
ELECTRONICS — STRAND FOR WIRE ROPE AND BRAIDED 
APPLICATIONS — MANDREL WIRE — WIRE FOR FORMS 





RIVETS — STAPLING 


Send for descriptive folder. 


LITTLE FALLS ALLOYS 


INCORPORATED 
180 Caldwell Avenve * Paterson 1, N. J. 
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4 NEW BOOKS 


Physics for Students of Science and 
Engineering, Part I, Robert Res- 
nick and David Halliday, 594 pp., 
$6.00. 

Text presents a new approach to the 

traditional course in general physics. 

Unifying ideas of physics are stressed 

throughout and relation of classical 

to modern theories is emphasized. 

Approach is inductive, stressing rela- 

tion between theory and experiment. 

Part I deals with mechanics, wave 

motion and heat. (Order from John 

Wiley & Sons, 440 Fourth Avenue, 

New York 16, N. Y.) 














Basic Ultrasonics, Cyrus Glickstein, 
144 pp., $3.50 in soft cover; $4.60 
cloth bound. 
Introduction to ultrasonics uses “pic- 
ture book” course approach; three 
major sections with numerous sub- 
divisions covering the theory of ul- 
i trasonic waves—their generation, de- 
Measures...Controls Temperature...Without Contact | sizrs of equipment, applications, bi- 
vee ological and chemical effects, cam- 
; | eras and instrumentation. (Order 
This is the THERMODOT radiation thermometer, Model TD-3. | from John F. Rider, 116 W. 14th St.. 


THERMODOT is now being used in the production and testing of paper, Nie. 11, N.Y.) 


glass, rubber, metals, and plastics. Designed for production plant opera- 
tion, THERMODOT measures and controls the temperature of moving 
and inaccessible surfaces. Operation is remote, automatic, continuous. 


Dechema Monographs-Volume 35, 

327 pp., Illus., 39.40 deutschmarks 
; ; , Book contains 28 papers which were 

High sensitivity provides reliable temperature measurements, even at | presented during the European Con- 
low temperatures — lowest standard range being 400 F full scale. Stand- | gress of Chemical Engineering and 
ard ranges extend to 4000°F. Standard response time is 2 seconds; 0.5 | the ACHEMA Congress in 1958. 
second available. An internal calibration source provides simple, rapid Papers deal with the automation of 
and accurate standardization. processes, practical problems of reg- 
| ulation and control and instrumenta- 
tion in general. (Order from Deche- 
ma, P. O. Box 13, Frankfort-am- 
Main, Germany.) 


THERMODOT measures the temperature of a remote object without 
physical contact. Operation is based on the fact that an object emits ther- 
mal radiation as a function of its temperature. An infrared lens, located 
in the THERMODOT optical head, is used to focus this radiation onto a 


sensitive infrared detector. The detector generates a signal voltage accu- | Elementary Analysis-A Modern Ap- 
rately proportional to the radiation intensity, and the signal is amplified proach, H. C. Trimble and F. W. 
to drive an indicator calibrated directly in temperature. Lott, Jr., 621 pp., $6.95. 
The THERMODOT radiation thermometer consists of an optical head Text on elementary functions is 
and a power supply unit. THERMODOT is normally supplied with an | planned to prepare college freshmen 
| for courses in calculus. Chapters in- 
clude Numbers for Elementary An- 
alysis, Relations as Sets of Ordered 
Pairs, Introduction to Functions, 
Powers and Roots of Real Numbers, 
Conditions in One Unknown, Condi- 
SPECIFICATIONS OF THERMODOT MODEL TD-3 tions in Several Unknowns, Expo- 
, 3 — ? ; tential and Logarithmic Functions, 
Working Distance ...Any range greater Emissivity Compensation .. . Adjustable | Mathematical Structures, etc. (Order 
than one foot (prefocused at factory). eloecmnestabanpiyea | from Prentice-Hall, 70 Fifth Ave., 
Speed ... Responds in 0.5 second. Ambient Conditions... Unaffected by New York 11, N. Y.) 
A . ? ambient temperature variations from 
Calibration ... Internal reference source 50-120°F. 
for accurate standardization in seconds. Electronic Computers — Principles 
and Applications, Second Edition, 
T. E. Ivall, 260 pp., $15.00. 
For more information, write for Bulletin R-102, or see Thermodot Second edition has been almost en- 
operate at Booth No. 525, ISA Exhibit, May 10-12—San Francisco. | tirely rewritten, with new diagrams 
and pictures of more modern equip- 
RADIATION ELECTRONICS CO. ment; three new chapters added on 
analog computer circuits, program- 
| ing of digital computers and evolu- 
DIVISION OF COMPTOMETER CORPORATION tion of more intelligent machines of 
| the future. (Order from Philosophi- 
INFRARED COMPONENTS ¢« INSTRUMENTS «© SYSTEMS cal Library, 15 East 40th St., N.Y. 16, 
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indicator, indicating controller, or recording potentiometer. The optical 
assembly is housed in a sturdy, dust-tight enclosure and is insensitive to 
vibration and shock as normally encountered in the plant. Ambient 
temperature variations from 50-120°F have no affect on operation. 


5600 Jarvis Avenue, Chicago 48, Illinois @ Telephone: SPring 5-2400 
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PERSONALITIES 





H. B. Dixon, Jr. Roy F. Brown 
Ke 7 n 


Hagar Beckr 


Hagan . Wayne County member 
Harry B. Dixon, Jr., (photo), has 
been appointed central regional serv- 
ice manager for the Controls Divi- 
sion. 


Beckman Appointment of Roy 
F. Brown (photo), a member of the 
New Jersey Section, as marketing 
manager for the Scientific and Pro- 
cess Instruments Division has been 
announced. 


General Mills John M. Heath 
has been named director of manu- 
facturing for the Mechanical Divi- 
sion. 


Ohmart Corp. . . . Philadelphia Sec- 
tion member Earl M. Pollock will di- 
rect product diversification and ex- 
pansion in his new post as vice-pres- 
ident. 


North Atlantic Industries .. . Join- 
ing the engineering staff is Norman 
J. Anderson, who will act as a con- 
sultant on special projects. 


Cook Electric .. . John M. Ticknor 
has been appointed to the new post 
of staff assistant to the president, in 
addition to his assigned duties as 
manager of operations for the com- 
pany’s Rome Office. 


Arthur D. Little. . . Lt. Gen. James 
M. Gavin (USA Ret.) has been elec- 
ted president of Arthur D. Little, Inc. 
He joined the company as vice-presi- 
dent in 1958 following his retirement 
as chief of Army Research and De- 
velopment. 


Or. R. J. Fanning 


vont 


Roy W. Murray 
Radiation, Ir 


Continental Oil Dr. Robert J. 
Fanning (photo), a member of the 
Tulsa Section, has been promoted to 
research group leader in the automa- 
tion group of the company’s research 
and development department. 


Radiation Incorporated . . . Los An- 
geles Section member Roy W. Mur- 
ray (photo), joins the company as 
eastern director of marketing. 


General Precision. . . New manager 
of systems sales at the Burbank 
Branch of the Librascope Division is 
Hugh Jacobson. 


General Precision . . . Appointment 
of C. Towner French to the post of 
manager, Washington, D. C. office, 
for the GPL Division has been an- 
nounced. 


Thompson-Ramo-Woolridge .. . Dr. 
Richard C. Potter has joined the 
Ramo-Wooldridge Division as head 
of technical staff development. 


F. J. Stokes Corp. ... Henry F. De- 
ver, member of the Philadelphia Sec- 
tion and vice-president in charge of 
Minneapolis-Honeywell’s Industrial 
Products Group, has been elected a 
director of F. J. Stokes Corp. 


General Devices . . . Two engineer- 
ing appointments—Francis J. Mc- 
Kendry and James W. Turner—have 
been made to help accomodate the 
company’s expanded program in de- 
velopment and production of multi- 
channel electronic telemetering sys- 
tems. 


K. C. Moulton Serge Rubin 


eckmar Dig 


Beckman Former general sales 
manager for Daystrom-Weston, Ken- 
neth C. Moulton (photo), has been 
named director of marketing for 
Beckman. Moulton is a member of 
the Los Angeles Section. 


Digitran New design engineer 
for the Pasadena firm is Serge Ru- 
bin, (photo), former technical direc- 
tor and project manager for S.I.R.E 
I., Paris. 


Kieley & Mueller ... New works 
manager is Richard A. Cummings, 
who will have full responsibility for 
all the firm’s production activities. 


Chance Vought Benjamin H. 
Ciscel has been appointed general 
manager of Vought Electronics di- 
vision, which is active in several 
major missile and aircraft programs. 


Levinthal Electronic Robert V. 
Johnson has been named manager of 
applications engineering in the 
Equipment Division. 


Union Switch and Signal ... New 
consulting engineer in the Systems 
Engineering Section of the General 
Apparatus Department is Arthur P. 
Jackel, former supervisor of systems 
design. 


Southwestern Industrial Electronics 
. . . In his position as assistant mar- 
keting manager, Controls Division, 
Hugh A. Saye, Jr., will direct activ- 
ities of sales engineers in oil lease, 
pipe line and process industry auto- 
mation fields. 
(Please Turn to Page 156) 
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The new 20 watt DIEHL’ 
instrument Servomotor 
a study in practical design 


A carefully constructed winding—set in a round, die cast alu- 
minum housing and totally encapsulated with a protective epoxy 
resin ...a low inertia ingot-iron rotor . . . and two sets of pre- 
lubricated ball bearings... a simple anatomy. Yet these few simple 
parts combine to make the new 20 watt DIEHL Instrument 
Servomotor the most practical servomotor ever designed for com- 
mercial applications . . . because all costly construction features 
and environmental precautions which are unwarranted in a com- 
mercial application have been eliminated. But full performance 
and all essential environmental precautions have been retained 
... including moisture, salt, and fungus proofing, good resistance 
to shock, safe operation in ambients of —55 to +55°C, and these 
other outstanding performance characteristics: 


f_ SPECIFICATIONS AT STALL ns 


Cat. No. FPE49L-116-1 
Output 20 Watts 
Voltage (per phase) 115 Volts 
Frequency 60 Cycles 
Torque 25 oz. in. 
Input power (per phase 54 watts 
Control phase impedance 174 ohms 


Write for more in- 
formation on our 


. Hughes Aircraft 


No Load Speed 
Inertia (Wk2) 
Theor. acceleration 


3500 R.P.M. 
-725 oz. in. 
13,300 rad/sec.? 


complete line of 
instrument servo- 


(Personalities, from Page 155) 


Beckman... A new position in the 
Systems Division—Southwest Dis- 
trict Field Engineering Manager-—- 
goes to Los Angeles Section member 
J. G. Neuland. 


Republic Flow Meters ... W. W. 
Berger has been named field re- 
search engineer for projects through- 
out the middle south in the petrole- 
um, chemical processing, paper and 
power fields. 


Consolidated Electrodynamics : 
Two ISAmen were named district 
sales and service managers for the 
data processing division. They are 
Seattle member Robert V. Elliott for 
the Seattle office and Washington 
Section member William G. Gavin 
for the Washington, D. C. office. 


Endevco Corporation . . . Howard C. 
Wheeler has been named supervisor 
of the calibration and test depart- 
ment and John Haggerty has been 
appointed special products engineer. 


Stanford Research Institute 
Three new engineering research 
groups have been established—a 
Graphic Sciences Lab under Virgil 
P. Barta, an Applied Physics Lab 
headed by Dr. Charles A. Rosen and 
a Mathematical Physics Group under 
Dr. Carson Flammer. 


Recently ap- 
pointed manager of the manufactur- 
ing and parts division of the Ground 
Systems Group is Lester V. S. San- 
son. 


Victoreen . . . Two new vice-presi- 
dents are Irvin N. Zimet (photo), ex- 
ecutive, assistant to the president, 
and Herman G. Berglund (photo), 
president of the Standard Felt Com- 
pany division. 


Weight 2.75 Ibs. motors. Available 
Motor Transfer Function 3.2 in sizes 11 and 15, 
S (.028S + 1 power ratings from 
5.75 cyc./sec - 1 to 20 watts. 








Frequency response 





SINGER™ 


DIEHL MANUFACTURING COMPANY 
A SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY 
Somerville, New Jersey 


tA Trademark of THE DIEHL MANUFACTURING COMPANY *A Trademark of THE SINGER MANUFACTURING COMPANY : : 
H. G. Berglund Irvin N. Zimet 
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IMPROVES 


STOPWATCH 
LEGIBILITY BY 


New Central Register design improves 
legibility over all other timers 
Heuer Century 

1/5 Second Timer 

Heuver’s exclusive 

features: 

1. Doubled register 

Capacity red cer 

ter hand registers uf 

to 60 minutes 

2. Smart black non 

reflecting finish 

twice as hard as 

standard chrome 

3. Incabloc jeweled 

shock protection and 

unbreakable main - 

spring 

Remarkably low 


$25.00 
Ref. 33.201 


Timerboards from $10 
GUARANTEED REPAIR SERVICE 
on all fine timing instruments - free estimates 

Write now for FREE Century A eniss 
Catalog Over 60 Different Timers 
Sales and Service in U.S. Solely 
Through Dept. IS Tel. Oxford 7- 2150 


seyetees TIMER CORPORATION | 


LEX STON AVENUE 
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== ISA MEMBERSHIP = 


BENEFITS 


are completely spelled out in the 
free booklet “Your Place In In- 
strumentation.” In it you will 
find all the benefits to manage- 
ment, engineers and technical 
personnel in the fields of meas- 
urement, testing, information 
handling, computation, and con- 
trol. Find out what this nation- 
wide organization can do for 


you today. Use coupon below: 


A Membership Application 


Form Is Included 


Instrument Society of America 

313 Sixth Ave., Pittsburgh 22, Pa. 
Please send me your free 

booklet, “Your Place In Instru- 

mentation” and a Membership 

Application Form. 

Name 


Address 








.. Zone___. State 
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> INDUSTRY BRIEFS 


Electric Membrane 
Water Softener 


A new portable water-softening 
unit, 500 times more efficient than 
comparable electrical devices, has 
been invented by Dr. Joseph A. 
Schufle, chemistry professor at the 
New Mexico Institute of Mining and 
Technology. Dr. Schufle reports that 
the unit operates on 10 watts of elec- 
tricity to remove salts and other 
impurities from hard water at the 
rate of 2 gallons per hour. 

The unit works by an electric 
membrane process made available 
shortly after World War II. It im- 
parts an electric impulse to water 
which forces ions — electrically 
charged particles of impurities — 
into a porous membrane. Once cap- 
tured, the ions are discharged in a 
small waste stream and the result 
is — soft water. 

Voltages of up to 450 (d-c) have 
been used successfully in the mem- 
brane cell. The higher the voltage, 
the higher the rate at which deion- 
ized water is produced. 


Waging War On 
Clear-Air Turbulence 


Weather Bureau scientists have 
been asked to wage war on one of 
the biggest mysteries of the atmos- 
phere — clear-air turbulence — en- 
countered by aircraft when flying 
through air space devoid of clouds. 

Dr. F. W. Reichelderfer, Chief of 
the Weather Bureau, asked special- 
ists in the fields of research and de- 
velopment, instrumentation, fore- 
casting and observations to review 
the problem and redouble efforts to 
obtain more atmospheric informa- 
tion. 

The Bureau is approaching the 
problem from two angles. One meth- 
od of attack relies heavily on air- 
plane reconnaissance using specially 
equipped planes for probes of tur- 
bulent areas. One such reconnais- 
sance plane is an Air Force T-33 jet 
trainer that has been extensively 
instrumented by NASA for turbu- 
lence studies. 

At Wichita Falls, Texas, the Bu- 
reau is now testing radar devices 
for their possible value as identi- 
fiers of turbulent weather. One is a 
radar operating on the Doppler prin- 
ciple. With this radar, high speed 
motions in storm clouds are mani- 
fested by a high-pitched whine in 
the receiving equipment. 


SAE 
EN OUGH 


DAH L 4000SeriesVaives 


are approximately 7” in height — 
which offers optimum utility, size 
and price. 


The 4000 Series features: 
@ Direct or Reverse Acting Operators 
@ Manual Reset Operators 
@ (Other Operators Available.) 


Six body types are available in 4%” to 4%” 
NPT sizes: 


No. 100-2-way with “O” ring stem seal 

No. 105-2-way with Teflon packing 

No. 110-—3-way with atmospheric bleed 

No. 115-—3-way with Teflon packing and 
piped exhaust 

No. 120 -—3-way with “O” ring seal and 
piped exhaust 

No. 125 —3-way with “O” ring seal (all ports 
closed in mid position) 


Write for complete details today 


GEORGE w. 


DAHL 


COMPANY, INC. 
86 TUPELO STREET — 
BRISTOL, RHODE ISLAND 
CLifford 3-9500 


VALVES AND CONTROLS FOR THE 
COMMUNICATIONS, PROCESS, 
AIRCRAFT AND MARINE INDUSTRIES 
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TECHNICAL LITERATURE AVAILABLE on INSTRUMENTATION, 
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RECOMMENDED PRACTICES—ISA Com- 
mittees are continually at work with in- 
strument manufacturers and users in de- 
veloping standards of use and procedures. 
The results of this work are published as 
ISA Recommended Practices and play a 
vital part in gaining uniformity in the 
instrument field 
Code No. 
RP1.1-7 Thermocouples and Thermocouple 
Extension Wires. ISA Memb. $2.00, 
Non-Memb. $3.00. 
Manometer Tables. ISA Memb. 
$1.00, Non- Memb. $1.50. 
Flowmeter Installation Seal And 
Condensate Chambers. ISA Memb. 
$.50, Non-Memb. $.75. 
Uniform Face to Face Dimensions 
for Flanged Control Valve Bodies. 
ISA Memb. $.25, Non-Memb. $.35. 
Standard Control Valve Manifold 
Designs. ISA Memb. $.50, Non- 
Memb. $.75. 
Instrument Flow Plan Symbols. 
ISA Memb. $1.00, Non-Memb. $1.50. 
Pneumatic Control Circuit Pres- 
sure Test. ISA Memb. $.25, Non- 
Memb. $.35. 
RP7.2. Color Code for Panel Tubing. ISA 
Memb. $.25, Non-Memb. $.35. 
RP1l.1 Mercury Handling. ISA Memb. 
$.50, Non-Memb. $§$.75. 
RP16.1-3Terminology, Dimensions & Safe- 
ty Practices for Indicating Vari- 
able. Area Meters (Rotometers). 
ISA Memb. $.50, Non-Memb. $.75. 
RP20.la Instrument Specifications Forms 
(see listing). ISA Memb. $1.00, 
Non-Memb. $1.50. 
Materials for Instruments in Ra- 
diation Service. ISA Memb. $.50, 
Non-Memb. $.75. 
Dynamic Response Testing of Pro- 
cess Control Instrumentation Part 
1—General Recommendations. ISA 
Memb. $.50, Non-Memb. $.75. 


ELECTRICAL SAFETY ABSTRACTS—251 
full abstracts, 356 references, 116 pages 
covering all important data on explosion 
hazards, intrinsic safety and the electrical 
ignition of gases, vapors, dusts published 
since 1920. 

Code No. 

ESA Electrical Safety Abstract. ISA 

Memb. $3.50, Non-Memb. $5.00. 


RP2.1 
RP3.1 


RP4.1 


RP4.2 


RP5.1 
RP7.1 


RP25.1 


RP26.1 


INSTRUMENT SOCIETY OF AMERICA, 313 Sixth Ave., Pittsburgh 22, Pa. 


Please send me the following ISA Technical Publications: 


Code Nos. 





Valuable reference materials covering instrumentation 


theory and practice in all industries are available at 


special low prices through the Instrument Society of 


America. 


Practices, 


Official 


Training 


ISA Recommended 


Aids and Films, 


Proceedings, 


Russian-translated 


Journals and other published works provide permanent 


records of current developments and progress in the 


technologies. Review the titles below, list the items you 


want by Code Number on the coupon and mail with 


your check 


SPECIFICATION FORM PADS—Available 
for each of the Specification Forms print- 
ed in Recommended Practices RP20.1. Each 
pad contains 50 translucent sheets of a 
single form with appropriate instructions 
on opaque paper at the end of each pad 


Code No. 


RP20.1 
Pad la 


Pad lb 


Pad 2a 


Pad 2b 
Pad 3a 
Pad 3b 


Pad 4a 


Pad 4b 
Pad Sa 
Pad 5b 
Pad 6a 
Pad 6b 
Pad 7a 


Pad 7b 
Pad 8a 
Pad 9a 
Pad 10a 
Pad 10b 
Pad lla 
Pad 12a 





[] ISA Member [] Non Member 
\ J 


Name  — —— a 


Title 
Company 
Address 
City 


Enclosed find Check |] 


Zone 
Money Order [ 


Product 


Total $___ 


—_ _ 
] Cash [ 


Complete Set of 20 pads. ISA 
Memb. $15.00, Non-Memb. $22.50 
Temperature Instruments. ISA 
Memb. $1.25, Non-Memb. $1.75 
Temperature Instruments (Filled 
System). ISA Memb. $1.25, Non- 
Memb. $1.75. 
Potentiometer Pyrometer & Re- 
sistance. ISA Memb. $1.25, Non- 
Memb. $1.75. 
(Page 2 of above.) ISA Memb 
$1.25, Non-Memb. $1.75. 
Thermocouples. ISA Memb. $1.25, 
Non-Memb. 75 
(Page 2 of above.) ISA Memb. 
$1.25, Non.~-Memb. $1.75. 
ge Bimetal Thermome- 
ISA_ Memb. $1.25, Non- 


above.) ISA Memb 
$1.25, Non-Memb. $1.75. 
Pressure Instruments. ISA Memb 
$1.25, Non-Memb. $1.75. 
(Page 2 of above.) ae Memb. 
$1.25, Non-Memb. $1.75. 
Pressure Gages. ISA Memb 
$1.25, Non-Memb. $1.75 
(Page 2 of above.) ISA Memb 
$1.25, Non-Memb. $1.75. 
Differential Pressure Instru- 
ISA Memb. $1.25, Non- 
Memb. $1.75. 
2 of above.) ISA Memb. 
5, Non-Memb. $1.75. 
Orifice Plated and Flanges. ISA 
Memb. $1.25, Non-Memb. $1.75. 
Level Instruments. ISA Memb 
$1.25, Non-Memb. $1.75 
Receiver instruments. A Memb 
$1.25, Non.-Memb. : 
(Page 2 of above.) ISA Memb 
$1.25, Non-Memb. $1. 
Control Valves. IA 
$1.25, Non-Memb. $1.7 
Pressure Safety Relief Valves. 
=. Memb. $1.25, Non-Memb. 
1.75. 


Memb. 


| Company Purchase Order 
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or purchase order. 


ISA PROCEEDINGS—Each year the tech- 
nical papers presented at ISA’s Annual 
Conference are published in bound edi- 
tions. These Proceedings constitute a 
permanent record of the progress being 
made in instrumentation and automatic 
control. They are invaluable reference 
books for every instrument executive, en- 
gineer, and technician. 


Code No. 


1959 2nd Bi-Annual National Nuclear In- 
strumentation Symposium, ISA 
Memb. $5.00, Non-Memb. $8.00. 


Annual Symposium on Chemical 
and Petroleum Instrumentation. ISA 
Memb. $5.00, Non-Memb. $8.00. 


1958 Chemical & Petroleum Instrumenta- 
tion Symposium. ISA Memb. $5.00, 
Non-Memb. $8.00. 

Telemetering Conference ISA 
Memb. $4.00, Non-Memb. $6.00. 
1958b Rubber & Plastics Instrumentation 
Symposium. ISA Memb. $3.00, Non- 
Memb. $5.00. 

Nuclear Instrumentation Sympo- 
sium. ISA Memb. $3.00, Non-Memb 
$5.00. 


1959a 


1958a 


1957c 


1957d Telemetering Conference. ISA 
Memb. $3.00, Non-Memb. $5.00 


TRAINING AIDS AND FILMS—tTexts for 
training in automatic control and out- 
lines for a basic course in industrial in- 
struments are available and in constant 
use by ISA Members. Prices below are 
single copy prices. Special prices quoted 
for lots of 10 or more. Write for informa- 
tion on films. 


Code No. 


1A Principles of Frequency Response 
(Text of ISA Film). ISA Memb. $1.25, 
Non-Memb. $2.00. 


2A _ Principles of Automatic Control (Text 
of ISA Film). ISA Memb. $.65, Non- 
Memb. $1.25. 


3A = Industrial Instrument Training Course 
Outline. ISA Memb. $.50, Non-Memb 
$.75. 


RUSSIAN TRANSLATIONS— Authoritative 
English cover-to-cover translations of four 
leading Russian technical journals provide 
the means of staying informed of the 
latest developments in Soviet instrumenta- 
tion, measurement techniques and auto- 
matic control. Prices listed, yearly sub- 
scriptions 


Code No. 


MT Measurement 
Monthly U 
Others $28.00. 


Instruments & Experimental Tech- 
niques ‘59, Bi-Monthly, Ss. & 
Canada $25.00. Others $28.00. 


Automation and Remote Control, 
"59, Monthly—U.S. & Canada $35.00, 
Others $38.00. 

Industrial Laboratory '59, Monthly 
U.S. & Canada $35.00. Others $38.00 


Techniques ‘59. Bi- 
: & Canada $25.00, 





Gordon Research Conference Announced 


The Gordon Research Conferences 
for 1960 have been scheduled for 
June 13 through September 2. The 
Instrumentation Conference will be 
held August 1 through 5 at Colby 
Junior College, New London, New 
Hampshire. 

Invited papers include: 
Instrumentation and Automation for 

the Post Office, Jacob Rabinow. 

On-Line Analysis of Chemical Proc- 
esses, A. F. Sperry. 

Impressions of Russian Instrumenta- 
tion, W. B. Nichols. 

Application of Computers to Auto- 
mobile Ride and Steering Prob- 
lems, Robert H. Kohr. 

Instrumentation for Stress-Strain 
Analysis of Anatomical Struc- 
tures, F. Gaynor Evans 

Dynamic Power Control Through 
Friction Contacts, John L. Harned. 

Continuous Flow Electrophoresis by 
Curtain and Cell Type Instrument, 
Arthur Karler. 

Among the contributed papers are: 
High Altitude Balloon Research, 

Malcolm D. Ross. 

High Altitude Instrumentation, E. F. 
Corwin. 

Levels of Intelligence in Automata, 
L. F. Fogel. 

Gas-lubricated Spherical Bearings, 
J. H. Laub. 

The Use of Atomic Wavelengths for 
Precision Length Measurements, 
Karl C. Kessler. 


INSTRUMENTATION ENGINEERS 


Absorbance Measurements for Per- 
forated Screens, J. M. Vandenbelt. 

Temperature Measurement with a 
Pneumatic Gage, W. Wildhack. 

An Absolute Reflectance Attachment 
with Variable Angle of Incidence, 
M. Irland. 

Research Proposals in Instrumenta- 
tion, Lloyd Slater. 

The Calculation of Obscure Dynamic 
Cause and Effect Relationships 
Using Analog Computer Tech- 
niques, Enoch J. Durbin. 


Attendance at the conferences, 
which were established to stimulate 
research in universities, research 
foundations and industrial labora- 
tories, is by application. Attendance 
applications should be sent to the 
Director at least two months in ad- 
vance of the conference date. All 
applications must be submitted on 
the standard application form which 
can be obtained by writing to the 
office of the Director. Attendance 
at each conference is limited to ap- 
proximately 100 conferees. 

A fixed fee of $100 has been es- 
tablished for resident conferees at 
each conference. 

Requests for attendance or for 
further information should be ad- 
dressed to: W. George Parks, Di- 
rector, Department of Chemistry, 
University of Rhode Island, Kings- 
ton, Rhode Island. 








available equipment. 


on-stream processes. 


mathematics. 


individuals. 





Chemical process analytical and control instrumentation 
—using specially designed equipment, and commercially 


Positions will involve laboratory research and develop- 
ment, design, application engineering, prototype 
development and testing, and installation in full-scale, 


Qualifications include a B.S. degree, or equivalent, in 
physics, physical chemistry, chemical engineering, 
electrical engineering, mechanical engineering, or 


1-5 years experience desirable, but not essential. Must 
be enthusiastic about instrumentation and have desire to 
work in its many phases. 


Excellent opportunities and salaries for qualified 


All positions for our Midland, Michigan location. 
Excellent living, educational, and recreational facili- 
ties. Relocation expenses paid. 


Interested parties should send resume to: 


Mr. James E. Campbell 
Technical Employment Department 
Midland, Michigan 





NEW ... DUAL-INPUT 
DIRECT READING 


FORCE CALIBRATOR 


PM's two load cell input digital readout 
Force/Load Calibrator is designed to meet 
requirements of the aircraft, missile and 
industrial fields. This is a basic standardiz 
ing instrument for calibrating existing load 
cell transducers of instrument systems. The 
basic excellence of this PORTABLE instru 
ment has been proved by extensive and 
rigorous use with physical testing machines 
and dynamometer systems. The net results 
are accurate, stable performance and signifi- 
cant time-cost reductions This instrument 
becomes your STANDARD of comparison for 
load cell or load ring readings or to be 
used alone for high speed, reliable static 
measurements of WEIGHT, FORCE and 
THRUST. Bureau of Standards certification 
available 
built into a single instrument 


Never before has so much been 
either 
of two load cells can be read directly 
separately by a front panel control... 
10 seconds to full scale response time 
accuracy 0.1% of full scale of range in use 

repeatability to better than 0.05% 
DIRECT READING WITHOUT CORRECTION 
CHARTS may be calibrated for com- 
pression or tension or both . . . water tight 
case. 


Single input $1,250 
Double input $1,400 


Plus required load cellg 
FOB Detroit 





PM produces instruments to measure: 
LOAD THRUST TORQUE FLOW 
WEIGHT-TEMPERATURE-DISPLACEMENT 
VOLTAGE + PRESSURE with the highesi 
accuracy attainable in industrial and lab- 
oratory applications. 


PERFORMANCE MEASUREMENTS 


COMPANY 


15120 Third, Detroit 3, Michigan 
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new literature 





Miniature Choppers 


New literature introduces a miniature 
chopper especially designed for airborne 
servo systems. Outstanding feature is an 
83° nominal phase-lag (at 400 cps) which 
eliminates space-consuming phase _net- 
works. Chopper is nonresonant in de- 
sign; it exhibits high reliability, shock- 
and vibration-resistance. Bristol. 

CIRCLE NO. 401 


Subminiature Switch 


Data sheet describes a new environ- 
ment-free subminiature — switch. The 
switch is the smallest and lightest one of 
its type to meet pressing demand for 
miniaturization in mobile, marine, air- 
applications. Micro 

CIRCLE NO. 402 


craft and railway 


Switch. 


Magnetic Multiplexer 


Brochure describes how the new mag 
netic multiplexer samples output voltages 
of thermocouples, strain-gages and other 
low-level sensors without the use of ex- 
ternal preamplifiers. The “Magne-Plexer” 
is capable of handling several thousand 
sensors as a single system; its speed can 
match the fastest voltage encoders. Solid- 
state circuitry and no moving-parts prom- 
ise low maintenance. San Diego Scientific 


Corporation. CIRCLE NO. 403 


Low-Cost Digital Voltmeter 


A 2-color, 4-page bulletin describes a 
low-cost digital voltmeter with full 4- 
digit resolution. Voltmeter can be used for 
rapid, precise, visual measurement of d-c 
voltages from 1 mv to 500 volts. Bulletin 
presents a tabulated comparison between 
the digital voltmeter and other types in 
same price range. Non-Linear Systems 
Inc CIRCLE NO. 404 


Universal Test Station 


An 8-page bulletin describes a universal 
test station which automatically tests and 
calibrates a variety of components via 
tape-coded test programs. Results are pre- 
sented in digital printout and visual 
readout. ‘Tape punch readouts also are 
prepared as a future check against the 
same component in another test. Consoli 


dated Avionics CIRCLE NO. 405 
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Midget Geiger Counter 

Release describes a 5-ounce transistor 
can give instan- 
atomic 


ized geiger counter that 
taneous radiation warning to 
workers and researchers, Cigarette-pack- 
sized instrument slips into worker’s shirt 
pocket and gives split-second warning of 
the existence of radiation danger. Gelman 
Instrument Co, 
CIRCLE NO. 406 


Efficient Missile-Testing 


A 4-page brochure describes a test con- 
trol data processing system for the most 
efficient testing of missile and _ rocket 
power plants. Brochure combines a con- 
trol system for precise adherence to a 
program with the data acquisition and 
processing functions. CEC, 

CIRCLE NO. 407 


Vapor Fractometer 


New 33-page bulletin describes a vapor 
fractometer which incorporates the latest 
instrumentation techniques in a standard 
gas chromatograph. The instrument op 
erates in the same manner as standard gas 
chromatographs; however, it has greater 
sensitivity, resolution and versatility as a 
result of new advances. Golay (capillary) 
columns, flame and beta-ray ionization 
detectors are discussed. Perkin-Elmer. 

CIRCLE NO. 408 


Ultra-Short Pulse Generator 


Technical bulletin describes a_ milli- 
microsecond current-pulse generator that 
delivers stable, high-amplitude, ultra-short 
(10 to 100 millimicroseconds) current or 
voltage pulses. Generator finds use in 
development of high-speed logic and mem- 
ory devices, transistor and diode switching. 
Rese Engr., Inc. CIRCLE NO. 409 


Super-Tough Film 


Literature describes a new film with 
extra-stable polyester base. Film consists 
of an emulsion already known for ‘its ex- 
ceptional exposure and development lati- 
tude, and a tough, kink-resistant base 
with 2 to 3 times morc dimensional stabil- 
ity than former acetate film bases. A new 
standard for lithographers, engravers and 
industrial users. Kodak. CIRCLE NO. 410 


Linear Flow-Transmitters 


A product specification booklet illus 
trates and describes a line of force-balance 
pneumatic transmitters which extract the 
square root and produce a signal varying 
linearly with the rate of flow. Ranges are 
available from 0-1.0 to 0-2000” H,O at 
maximum service pressures of 50, 1500 or 
5000 psig. Bailey Meter Co. 

CIRCLE NO. 411 


Numerical Tool Controls 


Brochure describes operations, features 
transistorized 
which 


and specifications for a 


numerical machine-tool control 
provides automatic positioning of a two 
axis table from a preprogramed, punched, 
one-inch tape; a third axis can be added. 


Hughes Industrial Systems. NO. 412 


Polarity-Discriminating-Control 


Data are available concerning a new 
electronic - control meter 


polarity-discriminating 


miniaturized 
which _ provides 
control with automatic reset plus con 
tinuous full-scale indication. Meter oper 
ates without electrical contacts at the 
set-points. Accuracy held to +2% of full 
scale deflection for dc. Circuit designed 
for an input supply of 22.5 v dc and 10 
ma. International Instruments. NO. 415 


Variable-Focus Lens 


Data sheet illustrates and describes a 
variable-focus lens with a range of focal 
lengths from 20 to 80 mm. The lens works 
equally well from wide angle to normal, 
or even telephoto shots. Focusing scale has 
settings from 48” to infinity. Lens fits any 
camera with a standard “C” mount. Traid 


Corp. CIRCLE NO. 414 


Beam-X Switching Tube 


A new 4-page brochure describes an 
all-electronic multiposition switch which 
is said to outperform all solid-state, vac 
uum and magnetic devices. Present design 
eliminates external magnets and shields. 
New tube finds applicatoin in aircraft, 
missile and commercial instrumentation, 
and industrial control fields. Burroughs 


Corporation. CIRCLE NO. 415 





FOR AUTOMATIC CONTROL OF STEAM STATIONS 


An RW-300 system in a steam station can pay for itself by improving service continuity, increasing safety for 
personnel and equipment, and reducing operating and maintenance costs. RW-300 computer control can 
reduce the probability of major accidents, decrease the number of outages, and ensure faster return to 
service following an outage. In addition, through monitoring plant performance and computing heat rate, 


computer control can provide significant fuel savings. 


Many utility leaders are now considering computer control of boiler-turbine-generator units, and uppermost 
in their minds is the question of system reliability. Field reliability can be proven only by on-line systems 
standing up under continuous service in rugged industrial environments. Every day more than a dozen RW-300 
systems are operating around the clock in a variety of industries. 


For further information, call or write Mr. Raymond E. Jacobson, Director of Marketing, Dept. |SA-1077-1. 
J J 
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the most field-reliable computer 
control system... 


THE THOMPSON-RAMO-WOOLDRIDGE PRODUCTS COMPANY 
a division of Thompson Ramo Wooldridge Inc. 


202 NORTH CANON DRIVE+ BEVERLY HILLS,CALIFORNIA+ BRADSHAW 2-8892 
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HOW TO 
GET AHEAD 
ON THE JOB? 


Be sharp. Keep informed of the latest 
developments and techniques. Today’s 
innovations soon are replaced by to- 
morrow’s achievements. 


Shun new ideas and advancements. 
Nothing ever really changes. 


Marry the boss’s daughter. Let some- 
body else do the worrying.* 


simple quiz... and obviously not difficult to answer. For the 
successful man to move ahead on the job, advance in his 
profession, he must stay current. The need to know impels him 
to stay informed @And what better way of keeping abreast of the latest 
developments in instrumentation than through membership in the 
Instrument Society of America, the only internationally recognized 
Society completely devoted to advancing this dynamic technology. 
Through conferences and symposia; clinics and workshops, educa- 
tional programs, training aids, exhibits and through various society 
publications an ISA member is able to further his own knowledge 
of instrumentation. He can also contribute profitably to his company’s 
use of modern techniques of measurement, data processing and com- 
putation, control and systems engineering @ How to get ahead on your 
job? Easy. Become a member of ISA, fastest growing society in the 
country today. 


*Statistics show that the average boss has only 1.2 daughters. Frankly, the 
odds are against you here. 


ANNUAL DUES... 

Senior Member and Member 

Associate Member. 

Student Member 

Membership includes free subscription to TSA Journal, 
official publication of the Society . . . first in instru- 
mentation, automatic control and systems news and 
editorials. 


, inne «aaa #8 


INSTRUMENT SOCIETY of AMERICA 


313 Sixth Avenue, Pittsburgh 22, Pa. 


I want to advance in my profession. Please send me your free 
booklet, “Your Place In Instrumentation” and a Membership 
Application Form. 

NAME 





ADDRESS____ 
CITY ZONE STATE 
L. = ee ee ee eee 
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| High-Sensitivity Voltmeter 


Literature describes a new, high-sensi- 
tivity voltmeter that is believed to be the 
first power-measuring device in its class 
to use solid-state components exclusively 
Design emphasizes dust and moisture re- 
sistance, flexibility, maximum user-con 
venience and maximum — appearance 
quality at minimum cost. Voltron Prod 

CIRCLE NO. 416 


Selecting Careers 


A 10-page booklet entitled “Closing the 
Gap,” provides a selected bibliography on 
science, education and careers for the 
science and engineering student. It tries 
to give the student an abridged reference 
guide to some of the most worthwhile 
material on these subjects. SAMA. 

CIRCLE NO. 417 


Industrial Socket-Screws 


An illustrated 82-page textbook on in 
dustrial socket-screws, includes both stand 
ard catalog data and extensive design and 
performance information, on a family of 
fasteners used in virtually all industries. 
Over 2800 items are covered in this valu 
able book. Standard Pressed Steel Co 

CIRCLE NO. 418 


Metal Cases or Enclosures 


\ comprehensive catalog describes a 
line of military, portable and transit cases 
or housings. Also included are reproduci 
ble sample vellums detailing standard 
constructions for combination, transit, 
storage and 19”-rack-equipment cases 
Available sizes, shapes and metals are 
listed. MM_ Enclosures, Inc 

CIRCLE NO. 419 


Automatic Colorimetric Analyzer 


New bulletin describes colorimetric an 
alyzers for water hardness, phosphates, 
residual chlorine and other analyses. It 
includes specifications, description of op- 
eration, operating diagrams and _ typical 
applications. Milton Roy. 

CIRCLE NO. 420 


Dual Power Supply 


Specification sheet describes a dual 
modular power supply that provides two 
outputs (positive 309 to 400 and negative 
300 to 400 volts); or a single output of 
00 to 800 volts. These ranges are avail 
able at currents up to 25 ma. Both sup 
plies track each other throughout thei 
ranges with single voltage adjustment 
control, Ripple and noise is 7 mv peak 
to-peak maximum. Load regulation 0.03 
percent. Line regulation 0.02 percent 
Irans Electronics, Inc. 

CIRCLE NO. 421 





KYBERNETES 


FLOWS 


TEMPERATURES 


POWER 


SERIES 2000 


PRESSURES 


























Sta. 
Load 


(Kw) 
X 100 


303 
303 
302 
303 


Bus 
Volt. 


(V) 
X10 


416 
416 
416 
416 


Turb. Turb. 
Throt. 
Press. 
(psig) 
x10 


Sta. 
Heat 
Rate 
(Btu/KwHr) 
x10 


(°F) 
X10 


105 
105 
104 
105 


225 
225 
224 
225 


870 
870 
870 
870 


In. St. 
Temp. 


Feed 
Water 
Flow 
(Ib/hr) 
X 10,000 


Cond. 

Circ. 
W. Temp. 

(°F) 

x 0.1 


130 
130 
130 
130 


619 
618 
620 
619 


DATA PROCESSING SYSTEM 


\/ MORE FEATURES 
\/ GREATER FLEXIBILITY 
\/ HIGH RELIABILITY 


Here are the specifications 
... check how much more 
you get—in Kybernetes 


. Inputs— May be AC, DC, or Digi- 
tal. Input range—zero to 10 milli- 
volts minimum full scale; 0 to 1 
volt maximum full scale. 

. Input Selection—Relay matrix 
type—individual hermetically 
sealed plug-in relays. 

. Remote Selector Switch—The in- 
put selector switch may be located 
remotely. 

. Analog to Digital Conversion— 
Electronic sweep voltage technique. 

. Linearization—Special lineariza- 
tion functions for all types of ther- 
mocouples are available. Lineariza- 
tion is to +1°F over the full range 
of the thermocouple type. 

. Read-out and Control Panel— 
Rack mounted as standard, or re- 
mote console mounted. Special 
functions available as required. 

. Output Devices—Typewriters, 
adding machine type printers, tape 
punch, card punch or magnetic tape 
systems. 

. Programming—Pin board pro- 
gramming is standard for full scale 
ranging, zero suppression, alarm 


set points (high and/or low), trend 
logging and function programming. 
The latter includes provision for 
linearization, square root extrac- 
tion, amplifier gain, number of dig- 
its logged, computations, and asso- 
ciated requirements. 


. Alarm Comparison—Alarm com- 


parison is accomplished by the digi- 
tal comparison of the output of the 
analog to digital converter against 
the set point established on the pin 
board programming system. Alarm 
protection is in operation 100°% of 
the time. 


. Frequency of Periodic Log Cycles 


—Adjustable from OFF, 5, 10, 15, 
30, and 60 minutes. Continuous or 
single cycle logging available from 
the on-demand log pushbuttons 


. Input Capacity—Expandable from 


10 inputs up in multiples of 10. 


2. Rate of Scanning—Four points per 


® 


HAGAN DIVISION: CALGON COMPANY—HALL LABORATORIES—BRUNER CORP. 


second for off-normal conditions 
when no other functions are in op- 
eration; 3 to 4 points per second for 
off-normal scanning when auxiliary 
operations are in effect. Logging at 
one point per second as standard; 
other output devices in accordance 
with the capacity of the device up 
to four points per second. 


. Integration Sampling Rate—Each 


point every 10 seconds. 


. Special Sampling Rates—Higher 


sampling rates available through 
parallel operation. Simultaneous 
real time read-out of any quantity 
of variables available through indi- 
vidual analog storage devices at the 
input to the system. 
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15. Hazardous Locations—The system 
is designed for operations in Class 
1, Division 2, Locations (Group D 
atmospheric mixtures), as defined 
in the 1956 National Electric Code, 
the Standard of the National Board 
of Fire Underwriters. 

. Power Requirement—120 volts, 
50 or 60 cycles, single phase, 600 
watts. A Zener diode referenced 
power supply provides a regulated 
output to within +0.01%. 

. Accuracy—Over-all accuracy is 
+0.1% of full scale. The following 
tabulation will be useful in evalu- 
ating the stability and accuracy of 
the Kybernetes data systems. 





Maximum drift—% 
24 hrs. 
02 





6 mos. 





Chopper Amplifier 
Sweep Generator 
Comparator 
Pulse Generator 
Gaging Function 
Counters in Storage 
Reference Voltages 
Reference Oven 
(Thermocouples only) 





Write for Kybernetes Bulletin 
MSP-161 today! 


HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PA. 
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2M 


Instrumentation 


Engineer 


Responsible assignment immediately 
available in expanding Instrumentation 
Department. Because of VITRO’s wide 
diversity of projects, versatility is of im- 
portance. 

Minimum 6 years experience in electrical 
and pneumatic instrumentation, most 


preferably in power plant controls. 


For appointment, please telephone 
C. D. Miller at Oregon 7-9000. 


Vitra tNGINEERING co. 


Division of Vitro Corp. of America 
200 Park Avenue So., New York 3, N.Y. 





SalI 





Compact, Practical Gauges For 
Moderately Reduced Pressures 


DUBROVIN VACUUM GAUGES 


Far More Sensitive Than Mercury Manometer e Two Sensitivities Available 
Range: 0.2 mm To 20 mm of Hg e Pyrex-Brand or Soft-Glass Construction 


= The Welch-Dubrovin Gauges are made in two 
basic types. One 9 times and the other 6 times 
as sensitive as a mercury manometer. Because of 
this “magnifying factor,” the gauge is as sensitive 
as a manometer which uses a liquid of low density, 
but has the advantage of using mercury which 
dissolves very few organic or inorganic vapors and 
which requires no conversion factor. Unlike me- 
chanical or optical magnifying devices, any small 
errors due to capillarity, adhesion, etc., are not 
magnified. The smallest division on the 9-to-1 type 
is 0.2 mm and on the 6-to-1 type is 0.5 mm of Hg. 
Fractions of these values may be estimated. Both 
types are available with Pyrex-brand or soft glass 
in either table or wall mounting. 


PRICED AT $47.50 AND $55.00 




















W. M. WELCH SCIENTIFIC COMPANY 





ESTABLISHED 1880 


1515 Sedwick Street, Dept. ISA, Chicago 10, Illinois, U. S. A. No. 1451H 
turer f entit nstr Laboratory Apparatus Wall Mounting 





1451C 


ment 3 





Table Mounting Manufa 
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Multipurpose Pressure Gage 


Colorful 4-page folder describes geared- 
movement pressure gages designed for 
wide range of industrial uses. Engineering 
data, specifications, ranges, etc are given 
for these gages which are recommended 
for oil, air, water, steam, gas or other 
media not corrosive to brass or bronze. 
Helicoid. CIRCLE NO. 422 


Radioisotope Wall-Chart 


Free wall-chart contains important in- 
formation on dosimetry of radioisotopes, 
decay tables, optimum-counts chart, gam 
ma-ray absorption curves and _ typical 
gamma spectra. Other useful data and 
diagrams are included. Baird-Atomic, Inc. 

CIRCLE NO. 423 


NEMA Standards—1960 Guide 


This 18-page booklet contains descrip- 
tions of all existing NEMA standards 
publications which cover a wide range of 
electrical manufacturing equipment. Some 
equipment, never before covered by 
NEMA, is now included, such as adsorp 
tion equipment, bituminized-fibre con- 
duits, compression-type pressure connec 
tors, quick-connect terminals, etc. NEMA 

CIRCLE NO. 424 


Portable Digital Recorder 


Literature describes a new  16-track, 
portable, digital, magnetic-tape recorder/ 
reproducer weighing only 100 pounds. In 
strument features modular construction 
and printed-circuit boards which provide 
digital read and write amplifiers in com- 
pact solid-state, plug-in form. Standard 
tape speeds from 1% to 60 ips are avail 
able. Precision Inst. Co. 


CIRCLE NO. 425 


Instrument Valve Manifold 


Literature describes a new instrument 
valve manifold that combines three valves 
in a single body—two provide suitable line 
shut-offs and one equalizes pressures to 
protect the instrument’s internal working 
parts. Valves are furnished with either 
screwed or socket-weld end connections. 
Body and all working parts are of stain 
less steel. Yarway. CIRCLE NO. 426 


Relay Manual 


\ large 41-page, spiral-type relay man 
ual lists 30 types of relays with 1,000 
variations, for communications, computers, 
industry and the military. Photographs, 
line drawings, tables and descriptive ma- 
terial are used to present the data. Cook 
Electric. CIRCLE NO. 427 





Diaphragm Seals 


Plastic spiral-type bulletin gives com 
plete information on a new line of dia- 
phragm seals for the protection of pres- 
sure instruments against corrosion and 
clogging. These seals are designed pri 
marily for chemical process service and 
feature honed metal-to-metal sealing sur 
faces, no internal threads and over-range 
protection to 2500 psig. Brooks Rotameter. 

CIRCLE NO. 428 


Self-Locking Captive Nuts 


Bulletin describes a line of captive 
nuts which provide self-locking, stainless 
steel, machine-threaded inserts for use 
with aluminum or brass. These nuts are 
ideal for a variety of instrument applica 
tions. National Radio Co. 

CIRCLE NO. 429 


Spectrophotometers 


“New Horizons” is title of new booklet 
dealing with infrared and flame spectro- 
photometers. Information is given about 
performance, charts, scanning speeds, pow- 
er supplies and typical spectra. Unicam 
Instruments CIRCLE NO. 430 


Most Accurate Voltage-Reference 


Brochure outlines what is claimed to 
be the most accurate voltage-reference 
source manufactured today. The unit fea 
tures an absolute accuracy to 0.01%. With 
a nullmeter, it drifts less in a vear than 
other reference sources do in two days 
Brochure describes 11 typical applications. 
Epsco CIRCLE NO. 431 


Germanium Transistors 


\ 4-page availability catalog covers 412 
germanium transistor types currently in 
stock or in production. Includes types 
for computers, aircraft, missiles, military, 
marine, entertainment and general in- 
dustry. Electronic Transistors Corp. 

CIRCLE NO. 482 


Miniature Photoelectric Scanner 


Bulletin describes a photoelectric scan 
ner (proximity sensor) which contains 
both the infrared light source and the 
pickup-head in one small housing. Photo 
graphs, dimensions and specifications are 
included. Farmer Electric Products 

CIRCLE NO. 433 


3-Position, 4-way, Dual Solenoids 


Literature describes new 3-position, 4- 
way, dual solenoid valves which operate 
instantaneously. Only 2 moving pilot 
cores and 4 flexing diaphragms are used 
No spools or closely-fitted parts. In closed 
center position, when both solenoids are 
de-energized, flow is blocked to all orifices. 
Valves handle air, water and oil from 10 
to 250 psi on a-c or d-c voltages. Asco. 

CIRCLE NO. 434 


Grow With Digital Control Computers 


DISTRICT SALES MANAGERS 
SALES ENGINEERS 


Continued expansion in the field of digital control computers 
for chemical, petrochemical, petroleum, power, steel, and 
other industries has created the need for additional district 
sales managers and sales engineers for assignment to 
regional offices in Beverly Hills, Chicago, Houston, and New 
York City. Applicants should have experience in chemical or 
other process industries. Sales experience is particularly 
desirable. Chemical engineering degrees are preferred, but 
other engineering degrees are acceptable. 

Success in these positions requires native intelligence, 
particularly in the ability to rapidly grasp and assimilate new 
ideas. Customer contact is at all levels of management and 
consists of effective communication of process control 
system concepts and economic benefits. Salary is 
commensurate with experience. Those interested are 
invited to send a confidential resume to: 


Mr. Dan L. McGurk, Sales Manager 
THE THOMPSON-RAMO-WOOLDRIDGE 
PRODUCTS COMPANY 


a division of Thompson Ramo Wooldridge inc 


202 North Canon Drive + Beverly Hills, California 





This quarterly journal is 
available to all who are 
concerned with and 
interested in precision 


electr.cal instruments. 


Write and have your 
name included on our 


| ‘Technique’ mailing list. 


445 
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VARIAN 
Potentiometer 
RECORDERS 


Something important 


has been added... 


ese om af 


5. THE NEW G-22 IS 


2 GHANNE 


Two channels mean more than 
just an added trace. They make 
the G-22 a correlator of si- 
multaneous variables—any pair 
you choose. And among two- 
channel recorders, the G-22 is 
the most practical yet—lighter, 
more compact, more versatile 
and lower in cost than any other 
of its type. 


Interchangeable plug-in input chas- 
sis; 1% limit of error and one second 
full-scale balancing time; adjustable 
range from 0-10 mv to 0-100 mv; 
dual chart speed standard; four 
speeds optional; portable or panel- 
mount versions; weight 35 pounds; 
price $975. Full specifications availa- 
ble. Write the Instrument Division. 


VARIAN 


associates 


PALO ALTO 24, CALIFORNIA 
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ISA Journal 
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new literature 





Diffused Mesa Transistors 


Literature is available on a new class 
of diffused silicon “mesa” transistors. 
lransistors are designed especially to meet 
military and industrial requirements for 
large quantities of high-quality, tightly 
controlled devices. National Semiconduc 
tor Corporation. CIRCLE NO. 435 


Portable Seismic Magnetic Record 


New literature describes a compact, 
lightweight, portable seismic system. The 
FM magnetic, 24-channel, transistorized 
system is in two aluminum-cased units. 
Features include low noise-level, low dis 
tortion, high timing-accuracy, low power- 
drain, etc. SIF. CIRCLE NO. 436 


Toroidal Cores 


Technical data and an_ evaluation 
sample kit covering toroidal cores are 
available. I'wo miniature cores are of 
fered in 200 «w permeability. For  fre- 
quencies less than 2500 cps, the Q value 
is better than that of a 125 or 140 uy 
core of equal size. Salford Electrical In 
struments, Ltd CIRCLE NO. 437 


R-F Interference Measurement 


Literature describes calibrated UHF 
microvoltmeter and special purpose re 
ceiver developed to investigate, analyze, 
monitor and measure conducted energy 
within the frequency range of 375 to 
1000 Mc. Sensitivity is 20 to 40 db greate1 
than MIL-specs require. Stoddart Air 
craft Radio Co. CIRCLE NO. 438 


Oil-Less Miniature Pumps 


Miniature oil-less vacuum pumps and 
air compressors, for original equipment 
applications on automatic controls and 
instruments, are described in new data 
sheets. All units run entirely without oil. 
Carbon vanes lubricate themselves, pro 
ducing completely oil-free air blast or 
exhaust. Gast Mfg. Corp. 

CIRCLE NO. 439 


High-Accuracy Gaussmeter 


New literature outlines a 0.1% gauss- 
meter for measuring d-c magnetic fields. 
Using a rotating probe coil, the meter de- 
velops an a-c voltage proportional to the 
magnetic field; it compares this against 
the voltage from a local reference genera- 
tor in a null-deflection circuit. Ranges 
are 0 to 10,000 gausses using reference 
generator, and 0 to 120,000 gausses with 
meter only. Rawson Electrical Inst. Co. 

CIRCLE NO. 440 








VARIAN 
Temperature 


RECORDERS 


Most versatile and useful 


because... 


roc 


—— I0F O to 


PPO Vio F 
————— 


6. THEY'RE PORTABLE AND 


MULTI-RANGE 


Nine plug-in elements adapt 
this G-11A thermocouple re- 
corder to any range —cold as 
liquid nitrogen, hot as 2200°F, 
or as specific as 30° to 220°F. 
Being portable, it goes wher- 
ever there’s temperature to 
measure — research in the lab, 
checkout in the factory, or 
troubleshooting in the field. 


The temperature recorder is a 
Varian G-11A with T-2 input chassis 
which has automatic reference junc 
tion compensation and plug-in 
range elements as shown. Other 
input chassis convert the recorder 
to general use. Fahrenheit or Centi- 
grade charts available. For full 
details, write Instrument Division. 


VARIAN 
associates 


PALO ALTO 24, CALIFORNIA 
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VARIAN 
Potentiometer 


RECORDERS 


Preferred for real differences, 


for example . 


7. ADJUSTMENTS MAKE THEM 


VERSATII 


Zero is adjustable—left, right, 
center, or any uneven division 
of the chart to fit each partic 
ular use. Also, ranges from 0-9 
millivolts to 0-100 volts. Such 
options as temperature record- 
ing are provided byinterchange- 
able chassis and matching 
charts and scales. 


1% accuracy; 1 or 23s seconds full- 

scale balancing time; portable, bench 

too ¢ ounted versions; sir 
units weigh 15 pounds, 
126-r 


$365; wide range of speeds and other 


ounds; prices from 


options described in Varian litera 
ture. Write the Instrument Division 


VARIAN 
associates 


PALO ALTO 24, CALIFORNIA 








Scintillation Counter 


Literature describes a new well-type 
scintillation counter which is said to have 
the lowest background count of any such 
instrument commercially available. Un 
der average conditions, the background 
count is as low as 125 counts per minute 
Sensitivity is such that 10 microcuries 
of 1-151 can be detected with about 50% 
counting ethiaency Instrument features 
an all-transistorized amplifier Nuclear 
Measurements Corp CIRCLE NO. 441 


Dual-Axis Rate Gyro 


Technical information is available con 
cerning a miniaturized dual-axis rate gyro 
that is only 4 inches long and 134 inches 
in diameter. Pitch and vaw of a missile 
can be measured with the same instru 
ment. There are two independent poten 
tiometer pickoffs, one for each axis. Each 
pot dissipates up to 2 watts. Uses up to 
60 volts excitation. Humphrey, Inc 


CIRCLE NO. 442 


Precision Voltage Reference 


Literature is available on a new line of 
precision voltage reference-sources. These 
units, featuring front-panel null meters, 
provide 0.01% absolute accuracy and high 
stabilitv through use of certified cells and 
oil-immersed precision resistors. As voltage 
references, these units provide constant 
fixed voltages of + 100.00 v d-« E.psco 

CIRCLE NO. 443 


Corrosion-Resistant Valve Guide 


his comprehensive guide lists the rel 
ative ability of metals, plastics, and syn 
thetic rubbers used in Flo-Ball valves to 
resist the corrosive effects of 390 different 
fluids encountered in industry. Easy-to 
read tabulation permits a rapid estimate 
of the effect of the fluids on selected ma- 
terials of valve construction. Hydromatics, 
Inc CIRCLE NO. 444 


TV Storage Monitor 


Specification sheet describes new T\ 
storage monitor which uses a direct-dis 
play storage tube to “freeze” the action of 
any television frame. Several instruments 
together can be used to capture a sequence 
of frames. Applications include closed- 
circuit TV investigation, industrial pro 
cesses and educational demonstrations. 
Hughes Industrial Systems Div 

CIRCLE NO. 445 


Portable Temperature-Pots 


A 2-page data sheet describes new single 
and double-range portable temperature 
potentiometers and their advantages for 
making accurate temperature or millivolt 
measurements in industrial plants or re 
search laboratories. Instrument has 24 
interchangeable, tabulated ranges. Leeds 








VARIAN 
Potentiometer 


RECORDERS 


A preferred size for many 


uses because . 


8. FIVE-INCH CHARTS ARE 


ECONOMICAL 


A 50% savings in paper can 
mean hundreds or thousands 
of dollars in the life of a record- 
er. Five-inch charts are hand- 
ier too for notebooks, reports 
or files. And in round-the-table 
conferences, smaller charts 
can be set side by side, giving 
more data and less clutter. 


1 & 2channel versions use same 
5-inch chart paper; 1% limit of error 
and 1 or 23s second full-scale balanc 
ing time; chart speeds from 3¢ inch 
per hour to 16 in./min.; prices from 
$365; numerous options described 
in Varian literature. Write the Instru- 
ment Division 


VARIAN 
associates 


PALO ALTO 24, CALIFORNIA 
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UHF TRANSISTOR 


TORQUE WRENCH’ new literature PHOTO 
MANUAL “oa 


HI 
RESOLUTION 





Velocity-Damp Servomotor 


Data sheet lists a size-18 velocity-damp 
servomotor which is ideally suited to ap- 
plications where the servomotor must fol- 
low high-speed and/or high-gain input 
signals without oscillation. This stability 
is achieved by introduction of viscous- 
damping into the system (motor’s low 
inertia drag-cup is magnetically coupled 
to a_ fixed, permanent-magnet field). 
Helipot. CIRCLE NO. 447 


Random-Signal Measurements 


\ 4-page publication entitled “A-( 
P ‘ ” 
Random-Signal Measure “YALE CAMERA 


UPON REQUEST Cc isi 
> ' ” . . Ee > ~— ustom-built precision camera systems for 
Formulas ) ments” compares the relative merits of ultra-resolution of patterns. . . distortion 
Applications . seven basic types of a-c voltage measuring free . . . om Kodak high-resolution plates, 


- devices. It also describes some of the Cla, Ag 

Engineering Data ¢ properties of random signals and discusses type as described in litera- 

: 2 ail : cena aa ture with increased range 

Screw Torque Data 2 their wos age it rg several neces ond convenience . . . micren 
; sary design features to obtain accurate range tolerances. 

Adapter Problems paar eae’ Write us with full details of 

a v random-signal power measurements. Flow oar ‘ect. Deli hed 

General Principles . : [io ar tian 

Pp Corp. CIRCLE NO. 448 ules now being processed. 


Free 132 pg. Photo Equip- 
ment & Instrumentation 


pa [Sturtevant /co. Sone 


ADDISON [QUALITY/ /LLINOIS ’ . BURKE & JAMES. TK 
. = Fully Automatic Compiling 321 S.Wabash Chicago 4, Illinois 


SENT 


Voltmeters and 














CIRCLE NO. 167 ON PAGE 139 \ 94-page manual describes a simplified 
technique for automatically preparing 


eee @e e\e @ @ electronic data processing programs. The 


| | | | system was designed for use with the 
Honeywell 800 all-transistorized data 




















processing equipment. System eliminates 
endless manual program coding; it makes 


[nstrumentation program checkout 5 to 10 times faste1 


than previous manual methods. Tech 


wee w www mw ewe wewnnnd 


nique easily can be applied to all typical 


Abstracts functions of business data-processing 


Minneapolis-Honeywell. CIRCLE NO. 449 








A new literature 


service ; ; 
Shock-Testing Machine . f 


© COMPLETE \ 4-page bulletin shows a complete line magnetic reluctance 


of shock-testing machines to accomodate a 


sigtous scent ! PRESSURE 
wide variety of test requirements. Fea- 
@ COMPETENT tures include: gravity free-fall principle; 
TRANSDUCER 


: repeatable pulses; simple, fast operation; 
Keeps you up to date built-in safety features; clearly defined Ranges: 200 to 10,000 psi — Gage or 
with cards coded for half-sine, sawtooth and square waves. Var- Absolute. 

; i and > Z > u 00 
easy reference ious standard models handle up to 40 
pounds, Barry Controls. CIRCLE NO. 450 





Pressure Media: Corrosive liquids, gases 
and solid suspensions, 








Insensitive to Shock and Vibration. 


GAS CHROMATOGRAPHY 
ABSTRACTING SERVICE “Cloud Height’ Recorder 





PACE's Model P2 is designed for static 
and dynamic measurement in missile, 
Specification sheet describes a rotating aircraft, laboratory and ground test 
LOWRY-PRESTON beam ceilometer recorder which prov anes applications. 
instant graphic recordings of cloud ceil- 
TECHNICAL ABSTRACTS CO. ings, discontinuities, ice-crystal formations | Ve i 
80 E. JACKSON BLVD. and other atmospheric phenomena. This . ‘ 
CHICAGO 4, ILL. recorder can operate unattended for long engineering company 
periods, since it provides, automatically, 13035 Saticoy Street 
North Hollywood, California 
TRiangle 7-7139 


For full information write to: 











a minute-by-minute history of cloud con- 
ditions. Alden Electronic & Impulse Re- 


cording Equipment Co. CIRCLE NO, 451 CIRCLE NO. 170 ON PAGE 139 








ae 


CIRCLE NO. 168 ON PAGE 


168 ISA Journal 





Instrument Bearings 


A new series of thin-width precision 
instrument-bearings designed for use in 
synchros, gear trains, potentiometers, 
servos and small motors is presented in 
a detailed bulletin. Narrow width of new 
bearings saves space, making possible the 
use of longer stators and rotors in syn- 
chros and small motors. Miniature Pre- 
cision Bearings. CIRCLE NO. 452 


Temperature Test Chamber 


Data sheet outlines the features of a 
new, low-cost, environmental test chamber 
for temperature testing. Chamber permits 
temperature tests from —100 to +240°F. 
Included is an indicating temperature 
controller having a +1°¢ 
Stainless steel test space is 2 cubic feet. 
International Radiant Corp. 

CIRCLE NO. 453 


tolerance. 


Power Supplies 


General catalog, 32-pages, lists complete 
line of tube- and transistor-regulated 


power supplies. Includes specifications, 
dimensions and prices. Lambda Electronics 


Corporation CIRCLE NO. 454 


Precision Thermostat 


\ 2-page sheet describes the first low 
thermostat that 
temperature = rise. 


differential precision 


opens or closes on 
Thermostat controls temperatures within 
5°F maximum limits and has higher 
capacity than any other of its type. Con 
tinuous temperature exposure limits are 
—65 to +270°F. Texas Instruments. 


CIRCLE NO. 455 


Instruments & Lab Equipment 


A fully illustrated 48-page catalog de 
scribes scores of instruments, appliances 
and other laboratory equipment. This is 
a very handy catalog showing ranges, mod- 
els, prices and detailed but concise de 
scriptions. Fisher Scientific Co. 

CIRCLE NO. 456 


Transistorized Digital Computer 


I'wo-color folder describes a completely 
transistorized digital computer. The new 
computer offers both high performance 
and reliability at moderate cost. It aver- 
ages 10,000 operations per second. Uses 
include missile control, 
bombing and navigation, and automatic 


guidance, fire 


surveying systems. General Mills. 
CIRCLE NO. 457 


Angular-Position Transducer 


Specification sheet describes a new an- 
gular-position transducer for the meas- 
urement of small angles. The transducer 
is sensitive to a rotation of 0.012° and 
has a range of +3 to +5°. It meets or 
exceeds most applicable Mil Specs for 
vibration, shock, acceleration and hu- 
midity. Bourns. CIRCLE NO. 458 








Supervisor 
Data Recording, Instrumentation, Control Systems 


Unusual opportunity exists with a well-known research organi- 
zation for an electronics engineer with outstanding technical and 
administrative ability to supervise the activities of an expanding 
group of engineers engaged in research programs in the follow- 
ing areas: 

Servomechanisms and Regulators 

Analog Computation 

Missile Guidance Systems 

Industrial Process Control 

Reactor Control Systems 

Sensing Elements 

Magnetic Recording 
Our environment is midway between academic and industrial 
research and offers an excellent opportunity to develop research 
programs of greatest interest to you and your associates. Liberal 
benefits including four week vacation. Our location in a major 
midwestern city offers unlimited cultural and recreational op- 
portunities 


Please send complete resume including salary requirement. All 
replies held in confidence 


BOX 2133 
c/o ISA JOURNAL 





— =—— 
CO et eee 
ComTmeees COMBOS TIL! Gas 
ane STS TeRS 





Combustible Gas Parts Per Million Thermal Conduc- Continuous Oxy- 





Detector Systems. 
Continuous Plant 
& Work Area 
Control. 

Bulletin 11-36 





CHROMA-MATIC 











Analyzers — For 
measurement of 
toxic gases and 


vapors, 


Bulletin 11-70 


tivity Gas Analyz- 
ers. Gas Purity 
and Plant Process 
Control. 

Bulletin 11-17 


gen Analyzers. 
Systems for analyz- 
ing and recording 
Oxygen content of 
process gases. 
Bulletin 11-40 


CHROMAMATIC @ PP @ eee fF SF ees 


Process Stream 
Analyzers. High 
speed Chromatog- 
raphy units for 
Plant Stream Mon- 
itoring and Pro- 
cess Control. 
Bulletin CM 1-59 


g DAVIS INSTRUMENTS 


272 Halleck Street, Newark 4, N. J. 


f Please send Bulletin No(s). 


i NAME nerittanememnion 
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rod F=E-t-j pat =vel 
advertising 


POSITIONS WANTED: 75c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count 

POSITIONS OPEN, etc.: $1.50 per line, 
minimum three lines Box number 
counts as one line 

50 characters and spaces per line. 

DISPLAY AD (up to 449”): $14.00 per col 
umn inch. Minimum 1 column inch 

Other size ads—standard ad rates apply. 

Copy must reach the ISA Journal, Granite Bidg., 

313 Sixth Ave., Pittsburgh 22, Pa., not later than 

10th of month preceding date of publication. 





CHEMICAL ENGINEER desires position as process 
or instrument engineer. BS 1°53 from MIT. Two 
years experience in chemical processes, three 
years as instrument sales engineer. Write Box 
2138, c/o ISA Journal 

INSTRUMENTATION SPECIALIST desires new job 
opportunity. Ten years diversified experience, in- 
cluding supervision of maintenance and application 
engineering departments. College graduate, senior 
member ISA, 35, family. Write Box 3139, c/o ISA 
Journal 

YOUNG SALES ORGANIZATION with established 
contacts in New York City and New England area 
desires to act as manufacturers representative 
for line of transducers, industrial or medical in- 
strumentation, and allied components. Write Box 
2140, c/o ISA Journal. 





FIELD ENGINEER FOR IN-PLANT 
INSTRUMENT CALIBRATION 


Engineer or technician experienced in check- 
ing and calibration of electrical instruments 
and test apparatus, preferably as used in elec- 
tric wire and cable plants. Permanent 
time field work, substantial travel an 
personal responsibilit* Old line organ‘zation 
Send resume and salary requirement to Box 
No. 2134, c/o ISA Journal 














INSTRUMENT MECHANICS—Large chemi- 
cal company operating in Atomic energy 
field in Tennessee needs instrument 
mechanics experienced in trouble shoot- 
ing, repairing, and maintenance of elec- 
tronic and pneumatic industrial control 
instruments. Send complete resume to 
Central Employment Office, Union Car- 
bide Nuclear Company, Post Office Box 
M, Oak Ridge, Tennessee. 














INSTRUMENTS 
ENGINEERS 
AND DESIGNERS 


Sun Electric Corporation needs grad- 
uate engineers and senior mechanical 
designers with instrument experience 
in specifications, = Arar engineer- 
ing design and development of perma- 
nent magnet moving coil instruments 
and associated components. 

This is an opportunity for increased 
professional status and growth poten- 
tial to work in a progressive firm hav- 
ing a reputation for the finest quality 
products in the industry 

We offer excellent salary, liberal bene- 
fits, progressive management policy 
and professional opportunities in a 
modern suburban location. 

Submit detailed resume stating educa- 
tion, experience and salary require- 
ments to the Director of Personnel: 


SUN ELECTRIC CORPORATION 
Avondale and Harlem Avenues 
Chicago 31, Illinois 








new literature 





Precision Voltage Reference 


Technical Data and Applications Bro 


chure describes three new secondary 


standard precision voltage reference 


sources. These units featuring front panel 
null meters, provide 0.01% absolute ac- 
curacy with 0.0005°% stability through use 
of certified standard cells and _ oil-im- 
mersed precision resistors. Operating and 
physical characteristics are included with 
the specifications. Epsco. 


CIRCLE NO. 459 


Tempilstiks 


New data sheet lists complete line of 
available Tempilstiks for temperature de- 
termination. Sheet contains useful sug 
gestions for industrial applications, in 
cluding: checking temperatures of rotating 
parts; surface temperature distribution; 
cooling objects; etc. Temperature ratings 
available in 80-steps from 113 to 2500°F. 
Fempil Corp. 

CIRCLE NO. 460 


Power-Supply Handbook 


\ new 32-page 
book and catalog gives tabular specifica 


power-supply hand 
tion data on more than 400 separate 
power-supply models. Covers d-c supplies, 
changers, high-voltage power 
supplies (to 600 kv), miniature transis- 


frequency 


torized power supply inverters and con- 
verters, etc. Sorenson. 
CIRCLE NO. 461 





INSTRUMENT 
ENGINEERS 


Responsible positions for graduate 
Chemical, Mechanical, Electrical 
engineers experienced in pneumat- 
ic and/or electronic instrumenta- 
tion in the petroleum, chemical or 
power fields. Must be capable of 
supervising instrument engineering 
on large projects; instrument ap- 
plication, specifications, installa- 
tion, panel and console design, etc. 
Liberal relocation allowances to 
San Francisco for you and your 
family. 

Send confidential resume to: 
George !. Copeland 
Manager of Personnel 
Personal interviews will be ar- 
ranged for qualified candidates. 


BECHTEL 
CORPORATION 


220 Montgomery Street 
San Francisco, California 











170 ISA Journal 


PROFESSIONAL 
LISTING 


Professional Listing and listing of consulting 
services (12 or 6 Times only) available in standard 
card size set uniform style 2-3/16 inches wide and 
1 inch deep 
12 times within 12-month period 

Cost per monthly insertion $9.00 
6 times within 6-month period 

Cost per monthly insertion $10.00 





RECORDING CHARTS 


Now you can supply all your circular and 

strip recording chart needs from one source 
save time, money and paper work. Send 

for newly revised Stock List and Catalog 


TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, New York 





ASSOCIATED CONTROL EQUIPMENT, INC. 
C. A. Dally, P. E. 


Engineering — Manufacturing 
Special Control Equipment and Systems 


P. 0. Box 136 
Tel: AMherst 4-8161 


Coraopolis, Pa. 
(Pittsburgh District) 








CHARLES W. WORLEY 

Analog Computer Consultant 
Analog Computer feasibility studies, education 
programs. Computer investigations for process 
design, instrumentation-control systems, and 
computer control. Service includes derivation 
xf mathematical model, computer programming 
and operation, interpretation and reporting of 


Tel: SHadyside 7-5338 
Red Bank, N. J 











TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 





"463 GETTY AVE., 


Yj 
if 


// ANY © 
\ LIQUID : 














Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


PATERSON, WN. J. 
CIRCLE NO. 172 ON PAGE 139 





Magnetic Amplifier 


\ 2-page specification sheet describes 
a new-model magnetic amplifier which 
accepts inputs of from 0-15 mv to 0-50 my 
of either polarity. Minimum input signal 
produces output of +120 mv with a load 
impedance variable from 50 ohms to in 


finity. Lumen, Inc CIRCLE NO. 462 


Constant-Current Power-Supplies 


Specification sheet lists a_ series of 
three programable constant-current pow 
er-supplies providing | microampere thru 
500° milliamperes Applications include 


semiconductor-diode — testing transistor 


production testing, ampere-turn control, 
capacitor forming and gyro compensation 
Electronic Measurements Co 


CIRCLE NO. 463 


Multiple-Surface Filters 


bulletin describes multiple 
filters 


An 8-page 
surface, stainless - steel 


which meet a wide range of flow rates, 


porous, 


temperatures, pressures and slurries. Bul 
letin gives new filter types and sizes; dis 
Applica 
instrument-air filtering 

CIRCLE NO. 464 


cusses typical filter-aid setups 
tions incude 
Micro Metallic 


Sweep/Signal Oscillator 


Literature describes a  sweep-signal 
oscillator having an output frequency of 
800 to 1400 Mc. Output power is 10 mw 
into a 50 ohm load); output impedance 
is 50 ohms Output power in the sweep 
mode held flat within 1.0 db over entire 
sweep range, by using a leveling circuit. 
CGS Laboratories, Inc. 


CIRCLE NO. 465 


Universal Automatic Checkout 


Brochures are available outlining the 
UACTE (Universal Automatic Checkout, 
Control and Test Equipment), designed 
to serve the “middle market” user. 
UACTE is capable of checking-out rela- 
tively simple components such as circuit 
boards, as well as black boxes, subas 
semblies and systems. Pacific Automation 


Products, Inc. CIRCLE NO. 466 


A-C Magnetic Starters 


Illustrated bulletin, 8-pages, 
gineering data on line of a-c magnetic 
featuring sturdy construction, 
simple design and fast, easy maintenance. 
Starters are available in full range of 
sizes from Size 0 thru 4, and have en- 
closures for every industrial requirement. 
Clark Controllers. CIRCLE NO. 467 


gives en- 


Starters 
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CONFERENCE CALENDAR 





MAY 1960 


eae | 2-3—ISA National Symposium on 

afety for Electrical Instrumentation 
in Hazardous Areas, Wilmington, Del. 
Contact: Director, Technical and Edu- 
cation Services, ISA, 313 6th Ave., 
Pittsburgh 22, Pa. 


*xMay 2-5—6th National ISA Flight Test 
Symposium, San Diego, Calif. Contact: 
H. K. Cheney, Flight Test Symposium, 
P.O. Box 555, San Diego 10, Calif. 


May 2-6—Western Joint Computer Confer- 
ence, San Francisco, Calif. Sponsors: 
IRE, ACM, AIEE. 


*%May 9-11—3rd National ISA Power In- 
strumentation Symposium, San Fran- 
cisco State College, San Francisco, 
Calif. Contact: Director, Technical & 
Educational Services, ISA, 313 6th 
Ave., Pittsburgh 22, Pa. 


*%*May 9-12 — ISA Instrument-Automation 
Summer Conference and Exhibit, Civic 
Auditorium and Brooks Hall, San 
Francisco, Calif. Contact: William 
Kushnick, Executive Director, ISA, 
313 6th Ave., Pittsburgh 22, Pa. 


May 17-18—Symposium on Superconduc- 
tive Techniques for Computing Sys- 
tems, Washington, D.C. Sponsor: Infor- 
mation Systems Branch, Dept. of the 
Navy. Contact: Miss Josephine Leno, 
Code 430A, Office of Naval Research, 
Washington 25, D. C. 


*May 23-25 — 9th National Telemetering 
Conference, Miramar Hotel, Santa 
Monica, Calif. Sponsor: ISA with AIEE, 
ARS, IAS and IRE cooperating. Con- 
tact: Director, Technical & Education- 
al Services, ISA, 313 6th Ave., Pitts- 
burgh 22, Pa. 


May 24-27—Australian Conference on Auto- 
matic Computing and Data Processing, 
Sydney, Australia. Sponsor: Australian 
National Committee on Computation 
and Automatic Control. Contact spon- 
sor, c/o The Institution of Engineers, 
Science House, 157 Gloucester St., Syd- 
ney, Australia. 


JUNE 1960 


*June 1-3—6th Annual ISA Instrumental 
Methods of Analysis Symposium, Mon- 
treal, Canada. Contact: Director, Tech- 
nical and Education Services, ISA, 313 
6th Ave., Pittsburgh 22, Pa. 


June 20-23—llth Annual Symposium on 
Spectroscopy, Chicago, Ill. Sponsor: 
Chicago Section, Society for Applied 
Spectroscopy. Contact: Harry Wilson, 
Continental Can Co., 7622 S. Racine 
Ave., Chicago 20, III. 


June 22-24—1960 Conference on Standards 
and Electronic Measurements, Boulder, 
Colorado. Sponsors: AIEE, NBS, IRE. 


*Denotes ISA Sponsored or Participating Meeting 


Contact: James F. Brockman, National 
Bureau of Standards, Boulder, Colo- 
rado. 


*xJune 25-July 5—First International Con- 

ess for Automatic Control, Moscow, 

SSR. Sponsors: AACC (ISA. ASME, 

AIEE, AIChE, IRE) Contact: Prof. Ru- 

fus Oldenburger, Purdue University, 
Lafayette, Ind. 


June 27-29--4th National Convention on 
Military Electronics, Washington, D.C. 
Sponsor: IRE. Contact: IRE, 1 East 
7 &., N. Y¥. 31, N.Y. 


JULY 1960 


July 5-15—Modern Research Methods in 
Biology and Medicine-Instrumentation 
Elements, Cambridge, Mass. Contact: 
Dr. James M. Austin, Director of the 
Summer Session, Room 7-103, Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass. 


July 11-29—Summer Course in Process 
Control Theory, Case Institute of 
Technology. Contact: Dr. D. P. Eck- 
man, Academic Director, Process Con- 
trol Theory Course, Case Institute of 
Technology, University Circle, Cleve- 
land 6, Ohio. 


July 21-27—3rd International Conference 
on Medical Electronics, London, Eng- 
land. Contact: Conference Secretariat, 
The Institution of Electrical Engineers, 
Savoy Place, London, W.C.2, England 


AUGUST 1960 


August 23-26—Western Electronic Show 
and Convention, Los Angeles, Calif. 
Sponsors: IRE and WEMA. Contact: 
WESCON, 1435 South La Cienga Blivd., 
Los Angeles 35, California. 


SEPTEMBER 1960 


*September 7-93—Joint Automatic Control 
Conference, MIT, Cambridge, Mass. 
Sponsors: AIEE, ASME, AIChE, IRE, 
ISA. Contact: Dr. James Mozley, John 
Hopkins U., Baltimore, Md. 


xSeptember 26-30—ISA Instrument-Auto- 
mation 10th Annual Conference and 
Exhibit, New York Coliseum, New 
York City. Contact: William Kushnick, 
Executive Director, ISA, 313 6th Ave., 
Pittsburgh 22, Pa. 


OCTOBER 1960 


*% October 31-November 2 — 13th Annual 
Conference on Electronic Techniques 
in Medicine and Biology, Sheraton 
Park Hotel, Washington, D. C. Spon- 
sors: IRE, ISA. Contact: Dr. R. L. Bow- 
man, National Heart Institute, Bethes- 
da 14, Maryland. 


JANUARY 1961 


xJanuary 16-19—-ISA Instrument Automa- 
tion Winter Conference and Exhibit. 


Kiel Auditorium, St. Louis, Missouri. 
Contact: William H. Kushnick, Execu- 
tive Director, ISA, 313 6th Ave., Pitts- 
burgh 22, Pa. 


MARCH 1961 


*March 27-31—ISA Symposium on Tem- 
perature—Its Measurement and Con- 
trol in Science and Industry, Colum- 
bus, Ohio. Sponsors: ISA, AIP, NBS. 
Contact: Director of Technical and 
Educational Services, ISA, 313 Sixth 
Ave., Pittsburgh 22, Pa. 


JUNE 1961 


x%xJune 5-8 — ISA Instrument-Automation 
Summer Conference and Exhibit, 
Queen Elizabeth Hall, Toronto, Onta- 
rio, Canada. Contact: William H. Kush- 
nick, Executive Director, ISA, 313 6th 
Ave., Pittsburgh 22, Pa. 


SEPTEMBER 1961 


*%September 11-15—ISA Instrument Auto- 
mation Conference and Exhibit and 
16th Annual Members Meeting, Sports 
Arena, Los Angeles, Calif. Contact: 
William H. Kushnick, Executive Di- 
rector, ISA, 313 6th Ave., Pittsburgh 
22, Pa. 


MARCH 1962 


* March 26-29—ISA Instrument-Automation 
Spring Conference and Exhibit, Mem- 
orial Auditorium, Dallas, Texas. Con- 
tact: William H. Kushnick, Executive 
Director, ISA, 313 6th Ave., Pitts- 
burgh 22, Pa. 


JUNE 1962 


*%xJune 11-14—ISA Instrument Automation 
Summer Conference and Exhibit, Con- 
vention Hall, Seattle, Washington. Con- 
tact: William H. Kushnick, Executive 
Director, ISA, 313 6th Ave., Pitts- 
burgh 22, Pa. 


SEPTEMBER 1962 


*%September 10-13 — ISA Instrument-Auto- 
mation Conference and Exhibit and 
17th Annual Members Meeting. Public 
Auditorium, Cleveland, Ohio. Contact: 
William H. Kushnick, Executive Di- 
rector, ISA, 313 6th Ave., Pittsburgh 
22, Pa. 


SEPTEMBER 1963 


*%September 23-27—-ISA Instrument-Auto- 
mation Conference and Exhibit and 
18th Annual Members Meeting, Con- 
vention Hall, Philadelphia, Pa. Con- 
tact: William H. Kushnick, Executive 
Director, ISA, 313 6th Ave., Pittsburgh 
22, Pa. 


SEPTEMBER 1965 


*% September 27-October 1—ISA Instrument 
utomation Conference and Exhibit 
and 20th Annual Members Meeting. 
Exposition Center, Chicago, Ill. Con- 
tact: William H. Kushnick, Executive 
Director. ISA, 313 6th Ave., Pitts- 
burgh 22, Pa. 








COMING UP THIS MONTH ... 


ISA Symposium on Safety for Electrical Instrumentation in Hazardous 
Areas, Wilmington, Delaware, May 2-3 


6th National ISA Flight Test Instrumentation Symposium, San Diego, 
Calif., May 2-5 


3rd National ISA Power Instrumentation Symposium, San Francisco, 
Calif., May 9-11 


9th National Telemetering Conference, Santa Monica, California, 
May 23-25 


6th Annual ISA Instrumental Methods of Analysis Symposium, 
Montreal, Canada, June 1-3 


PLUS THE “BIG SHOWS” 


ISA Instrument-Automation Summer 
Conference and Exhibit 
— SAN FRANCISCO — 
May 9-12 


* * * 


ISA Instrument-Automation Conference 
and Exhibit and 15th Annual Meeting 
— NEW YORK — 
September 26-30 
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Transfers a greater volume 
ot Righer om at any pressure or 
if : temperature 
POWERFUL 
£ 





G 
INTEGRAL POSITIONER qe a —_ @ Guaranteed tight shutoff 


more sensitivity than 
any other positioner. 
CYLINDER ACTUATOR 


7 


small velume for @ Simplified construction 
- Siete means less maintenance 
) and fewer replacement 
parts 


EXCLUSIVE 
PISTON LIPSEALS 


7 | 
Bubble-tight sealing and a 
sensitive positioning. | ry = = @ Quick delivery in all sizes 


4 3," thru 6” 


ia : ia 
@ Available in straight-thru, 
Sameer GF three-way and angle 


CAST ALUMINUM YOKE : | 
BODY MATERIALS “ A 

Extra strong; cannot rust. 7 Available in steel, design; also with hand- 
bronze, ductile iron, and all wheel actuators, manual 


table alloys; ext: on > 
thick body ab ast override, radiation fins 
G0 &. EEA Rating. and other optional 
features 


SEPARABLE OR 
INTEGRAL FLANGES 
Integral type meets ISA 


Face-to-F Dimensions. 
= i SINGLE SEAT eli 
." ' BODY DESIGN Partial List of Conoflow LB 
More effective Valve Users: 


4 ALUMINUM CO. OF AMERICA 
LIFT-OUT SEAT RING 
Quick rep! * feat AMERICAN CAN CO. 
saves time and labor costs. ARMOUR & CO. 


ARMSTRONG CORK CO. 
ATLAS POWDER CO. 
BETHLEHEM STEEL CO. 
CROSSETT PAPER MILLS, INC. 

USERS FROM COAST TO COAST SPECIFY CROWN-ZELLERBACH CORP 
DOW CHEMICAL CO. 

ve GENERAL FOODS CORP. 

¢o Re OF LOW L ee VA LV — S HAMMERMILL PAPER CO. 
HERCULES POWDER CO. 

for Automatic Control that’s Headache-Proof”’ atentnapenorhemeias 
KIMBERLY-CLARK CORP. 

, ' OLIN MATHIESON CHEM. CORP. 
When company after company switches to Conoflow LB control MERCK SHARP & DOHME 
valves—and constantly reorder—there must be a reason. Leading PABST BREWING CO. 

REYNOLDS ALUMINUM CO. 
ie JOS. SCHLITZ BREWING CO. 
ache-proof control—and they get it. Specify Conoflow LB valves for SCOTT PAPER CO. 
performance, economy and dependability—complete satisfaction. SEAGRAM DISTILLERS CO. 
For additional information telephone your Conoflow representative c 6. gees Sees 

; or re ; UNION CARBIDE CORP. 
(located in principal cities); or write to Conoflow Corporation, U. S. RUBBER CO. 


2100 Arch Street, Philadelphia 3, Pa. for Bulletin LB-3. U. S. STEEL CORP. 
WEYERHAEUSER TIMBER CO. 


manufacturers use Conoflow LB valves because they want head- 


ccg9o2 


CONOFLOW CORPORATION -~ 
“Ys 


FOREMOST IN FINAL CONTROL ELEMENTS 


Ry 


WALWORTH 
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Electro-Hydraulic Valve Actuators 
by GPE Controls offer the simplest, most 
compact, lowest-cost way to operate control 
valves from an electric signal. Model 698 
shown positions 14” double-seated valve at 
1000 p.s.i. pressure drop, with input signal 
ranges of 1-5, 4-20, or 10-50 ma. Completely 


self-contained. Easy, low-cost installation. 





Position repeatability within .00O2” Auto- 


matic locking with power failure simplifies 
or 


start-up of process. 
Division | construction 


for hazardous service 





is standard. Other models 


available for heavier duty. 





A 
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| G Pp He wv bs E ; E a 4 GPE Controls, Inc. 
ONCCOCS I R E¢ | SIO 240 East Ontario Street + Chicago 11, Illinois 
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A Subsidiar y of GENERA L PRECISION EQUIPMENT CORPORATION 
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